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EXECUTIVE SUMMARY 

I. Introduction 

Food production in East and Southern Africa has not been keeping pace with the region's 
high rates of population growth for several years. As a result food imports have increased 
throughout the region, malnutrition and poverty are widespread, and several countries have 
experienced famine. Root crops, particularly cassava and sweet potatoes, are important 
staple foods in most countries in the region. Many of the locally grown varieties are 
severely affected by diseases and pests and are relatively unproductive. 

Therefore USAID and IDRC have provided support for the East and Southern Africa 
Rootcrop Research Network (ESARRN) since 1986/87. This network of national root 
crop research programs links together 11 countries in the region to assist them to develop 
the capacity to increase sustainable root crop productivity and production. Since USAID's 
and IDRC's support is channeled through IITA as the implementing agency of the network, 
it is IITA's support for the network that is being evaluated. 

The initial proposal to create ESARRN came from the national root crop researchers' 
discussions at a workshop in Uganda in 1984. The network started with an IITA 
coordinator supported by IDRC in 1986. USAID supported the network from 1987. At 
that time the national root crop programs in most of the countries were relatively 
underdeveloped. Therefore the network had to work with the national programs to develop 
the beginnings of root crop research. This was done in five main ways; training, 
information exchange, collaborative research, germplasm exchange and biocontrol. 

The review team has made a careful examination of network activities and national root 
crop research programs in Malawi, Zambia and Uganda, has had consultations with national 
researchers from Tanzania and has analyzed network and national program documents from 
other network countries. Following are the general conclusions and recommendations from 
the review. 

II. Conclusions 

Delivery of Inputs 

Direct and in-kind project inputs, such as technical assistance, training and network 
cooxdination, have been delivered satisfactorily and have contributed towards the stated 
project outputs. Operational supplement to NARS for regional research was provided by 
IITA through the collaborative regional research projects. The NARS also contributed to 
the projects in THE form of staff time, research facilities and other logistical support. 
However, the NARS expressed the need for additional financial support for their projects. 
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Technical assistance and technical training provided by IITA was found to be effective and 
contributed greatly to strengthening OF the cooperating NARS root crops programs. While 
in-country technical training has progressed satisfactorily the number of in-country training 
courses needs to be increased in order to rapidly extend new technologies being developed 
and adopted. It was suggested local Universities are used more for graduate level training. 

Network coordination has improved with the employment of an administrative assistant and 
an agronomist. The administrative assistant relieved the coordinator from spending so 
much of his time on the day to day financial and administrative chores for the project. 

B. Achievement of Outputs 

An effective collaborative regional research system supported by the NARS has been 
established through; more frequent meetings, exchange of information, collaborative 
workshops, improved germplasm, increased participation of I1TA scientists, increased 
training, assistance in forming links with other donors, NGOs, and universities in the region. 
A regional research strategy which focuses on addressing the research priorities of the 
NARS has been articulated and is being implemented. 

About half the countries in the network have strong programs for the generation of useful 
germplasm adapted for their conditions, while other countries are in the early stages of 
germplasm generation. The review team recognized that selecting from a seedling nursery 
takes a great deal of time, and the collaborating countries would benefit more in the short 
run from increasing the volume of introductions in vegetative form (through tissue culture). 

There has been a good infusion of germplasm in the form of tissue culture and true seed 
from IITA to the region and the exchange of superior germplasm generated by the NARS 
has gradually increased. There is a need, however,, to further increase both of these. 
Multiplication and distribution of selected high yielding varieties has gained momentum, but 
needs to be drastically increased. Farmer adoption has been promoted by on-farm trials 
and numerous field days, and media campaigns. 

The commissioning of the COSCA studies have improved the benchmark database for 
cassava. CIP has collaborated with ESARRN to expand the survey work to include sweet 
potatoes. While these studies are providing useful information on the social aspects of 
cassava and sweet potato production, they are short on economics information. AID 
Washington is working with UTA and has contributed to the building of a database on the 
performance of the research system. 

ESARRN has played an important role in the characterization of post-harvest handling, 
rural processing, and utilization of cassava in the region, mainly through the COSCA 
studies. The improved post-harvest techniques are in the early stages of development and 
it is too soon to access farmers' and consumers' adoption of them. Though preliminary 
indications are promising, research work on processing and utilization needs to be further 
intensified. 
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IITA has assisted ESARRN in establishing the rapid multiplication of planting materials 
for improved varieties of cassava and sweet potatoes. Also, a number of other promising 
technologies are in final stages of evaluation. The review team felt that the transfer of 
improved technologies was being conducted in a relatively efficient and cost-effective 
manner by making good use of existing local institutions and supportive agencies. In 
addition, IITA BCP working with the NARS and donors, and in collaboration with IIBC, 
has successfully implemented effective biocontrol of the devastating cassava mealybug in 
most of the region. 

C. Management and Implementation 

The review team felt that the management and implementation by IITA has been effective 
in contributing to the achievement of project outputs, purpose and goal. I1TA's scientists 
and senior management officials have made several visits to the network countries to update 
themselves of progress and offer technical and/or management advise. IITA has provided 
a qualified Coordinator and Agronomist and good technical backstopping in support of 
coordination of research in the network. However, the review team feels that local 
administrative support in Malawi needs improvement. HTA has also executed its duties 
with respect to financial management in an efficient manner. 

D. Overall Performance and Impact 

The primaty technologies that have been developed with the support of IITA/ESARRN 
are improved varieties of cassava and sweet potato. However there is no accurate 
information on the adoption of these varieties. What we do have is information on the 
amount of improved material that has been distributed through the various root crops 
programs to farmers. It is felt that these estimates grossly underestimate the amount of 
improved material being adopted by farmers. Although we cannot quantify the rate of 
adoption we do know that there was strong interest among farmers to obtain improved 
materials. Other technologies which are being adopted include rapid multiplication, 
roguing, and selection of healthy planting materials. 

Information on farmer productivity is mainly based on data collected through on-farm trials 
and in selected cases where researchers monitored fields where farmers were growing 
improved varieties of cassava and sweet potato. Yield estimates indicate that improved 
varieties of cassava and sweet potato using improved management techniques considerably 
out-yield local varieties using traditional management techniques. 

It appears that agronomic research received most of the attention in the early years of 
ESARRN. More recently the COSCA studies are being used to incorporate social and end- 
user demands/needs into the research agenda. However there was little evidence that 
appropriate economic analysis is being used to influence research design. 
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Cassava and sweet potato have several environmental advantages over other food security 
crops. Most notably these include production without the use of fertilizer and pesticides, 
and the provision of good ground cover, helping to prevent soil erosion. It was noted, 
however, that JITA and the network need to take more advantage of these benefits in 
promoting root crops production as compared with the production of other food security 
crops. 

NARS participation in decision-making has developed planned research programs and self- 
evaluation procedures. Support from IITA in the form of professional training and 
backstopping has allowed NARS scientists to develop maturity as researchers and design 
independent research programs. There has been good collaboration between regional 
network programs in training, germplasm exchange, and in sharing of disciplinary expertise 
and research results. The sharing of research results, however, could be improved through 
better documentation and dissemination of information. The flow of information among 
participating researchers has increased since the start of ESARRN. However, areas to be 
improved include: timely production and distribution of the network newsletter, conference 
and workshop proceedings; and, especially, collaborative project technical information. 

There appears to be no question that the network has helped to increase the capacity of 
the NARS to generate root crops technology. There is evidence that root crops are playing 
an increasingly important role in national research prioritization which is reflected in both 
government planning documents as well as budget allocations. In general most countries 
now have sufficient core staff which can carry the program, and their efforts appear to be 
enhanced considerably by the network. 

IITA has an array of channels through which information on technologies generated by the 
institute, and other information of relevance to its mandate are disseminated to NARS and 
the general public. Prominent among these channels are; meetings and workshops, training 
courses, exchange visits, library services, publications, and the popular media. However, 
there is room for improvement in distributing these materials through ESARRN since it was 
noted that these materials are often slow in reaching the root crops researchers in the 
region. This is an area where demand from NARS would help facilitate the process. 

One of the greatest positive long term effects that ESARRN will have on the development 
of root crops technology in the region has come through training. Most of the people in 
leadership positions in the cooperating programs received some form of training under the 
auspices of IITA/ESARRN. An examination of national programs shows that there is a 
close relationship between the output of the various programs and the number and caliber 
of the trained professional and technical staff. 

It is felt that the improved varieties developed with the assistance of IITA are presently 
contributing to household food security, which is expected to increase considerably over the 
next 2 to 3 years. 
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It is now feasible to foresee the evolution of increasing independence of the national 
programs from the technical support of the IARCs, turning the IARCs more into equal 
partners than coordinators. The achievement of this depends on local government having 
the financial resources and the political will to do so, and the willingness of the NARS to 
take over the leadership. 

ESARRN has been successful in helping to realize some of the cost-savings in root crops 
research through participation in the network. These include the sharing of varietal 
material as well as research results conducted in the region. This has benefitted some 
NARS researchers by cutting down the length of time needed to get improved varieties to 
the stage where they can be distributed to farmers. ESARRN has also facilitated and 
supported collaborating national root crop programs in conducting research on topics which 
have regional application. 

Overall the review team felt that the project generated enough benefits to justify its costs, 
that the potential for measurable farm level impact and genuine progress towards meeting 
food security needs in the region were good, and that future support to the network should 
continue based upon the following recommendations. 

III. Recommendations 

A. Management 

1. That the NARS take the lead in discussing the role that the international 
research institutes should play in support of ESARRN in the future. 

2. That the network steering committee increase its membership to 7 MARS 
representatives and limit its meetings to once a year. 

3. Improve administrative support. 

B. Technical 

1. That collaborating countries increase the volume and exchange of iocally 
adapted and selected disease-free materials with one another, thus shortening 
the overall time to multiplication and release. 

2. That research on processing and utilization of root crops be further intensified 
to develop and test simple improved techniques appropriate to rural and 
urban households, thus increasing the range of products available to 
consumers. 
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3. That low cyanide varieties and the use of enzymatic assays for testing be 
emphasized in the breeding programs, and, where farmers express a 
preference for a high cyanide variety, appropriate processing techniques be 
popularized. 

4. That the numbers of on-farm trials and demonstrations be greatly increased 
and more use made of audio visual materials and multi-media techniques to 
carry extension messages, thus substantially increasing the flow of new 
technologies and information to farmers. 

C. Training 

1. Existing root crops research programs in the network should be reviewed to 
determine what the remaining training needs are to ensure the presence of 
an effective core of NARS staff. 

2. That local universities be used more for postgraduate training. 

D. Communications 

1. A plan be established for improvement in communication between 
collaborators in the network. 

2. The production of the network newsletter and conference and workshop 
proceedings be streamlined and their distribution more timely. 

3. The network mailing list be regularly updated and subscriptions to selected 
journals be meted out. 

4. That the network employ the services of a documentation/communications 
specialist to assist with data collection and organization, the acquisition and 
distribution of relevant literature, production and distribution of the network 
newsletter and other general administrative tasks. 

5. That IITA and the network NARS promote increased understanding of and 
support for their commodities through multi-media channels. 

6. That IITA further promote the use of the World database on root crops 
information among network coordination and membership. 

vi 



E. Economic and Financial Analysis 

1. That more economic information is included in research design. This should 
include research on the financial viability of technologies being tested and 
making financial comparisons between returns generated with recommended 
technologies and returns generated with traditional technologies as well as 
making comparisons with other production alternatives in the cropping system. 

2. Economic analysis should be conducted by the NARS which looks 'at the 
overall benefits to the individual countries of investing in root crop research. 

F. Data Collection 

1. That Adoption, Production, and Productivity studies be completed as soon as 
possible, and continue on a regular basis. This would include that IITA 
encourage and assist the NARS in diligently tracking and reporting on the 
performance of technologies after their release and adoption. 

2. That in the discussions of database development there be a recognition of two 
distinct types of database that need to be built: i) The resultant impact of the 
commodity system research; and ii) The performance of the commodity 
research system. 

3. That the NARS produce an annual technical report on research performed 
through the collaborative projects. 

4. That a database be standardized among all network NARS for reporting of 
commodity system research performance and impact. 

G. Natural Resource Management: 

1. That IITA/ESARRN commission studies of the comparative environmental 
advantages and disadvantages of root crops with other food security crops. 

H. Devolution of UTA Support 

1. That I1TA develop a detailed plan showing possible ways and means of 
devolution of network responsibilities from IITA coordination to the NARS. 

2. That NARS be strongly encouraged to be more aggressive in their requests 
for network coordinator assistance and in their willingness to take the lead 
in assuming network administrative and logistic duties, thus freeing up the 
coordinator to provide more technical backstopping. 
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LIST OF ACRONYMS 

ADD Agricultural Development Division,, Malawi 

BCP Biological Control Program, 11TA 

CGIAR Consultative Group on International Agricultural Research 

CIAT Centro Internacional de Agricultura Tropical, Colombia 

CIP Centro Internacional de la Papa, Peru 

COSCA Collaborative Study of Cassava in Africa 

DANIDA Danish International Development Agency 

ESARRN East and Southern Africa Root Crops Network 

FAO Food and Agriculture Organization of the United Nations 

FINNIDA Finnish International Development Agency 

GTZ Geselishaft fur Technische Zusammenarbeit, Germany 

GVS German Volunteer Service 

IARC International Agricultural Research Center 

ICP International Cooperation Program, IITA 

IDRC International Development Research Center, Canada 

IFAD International Fund for Agricultural Development 

IIBC International Institute of Biological Control 

HTA International Institute of Tropical Agriculture 

ISTRC International Society for Tropical Root Crops 

ISTRC-AB International Society for Tropical Root Crops - Africa Branch 
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List of Acronyms, Continued... 

NARS National Agriculture Research System 

NORAD Norwegian Agency for International Development 

REDSO Regional Economic Development Services Office 

SIDA Sweedish International Development Agency 

SVALOF Private Swedish Company 

TRIP Tuber and Root Crop Improvement Prograni,, I1TA 

UNICEF United Nations International Childrens Emergency Fund 

USAID United States Agency for international Development 
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Forward 

The ESARRN end of project review was carried out from January 6 through February 4, 
1992. The team made field visits to Malawi, Zambia and Uganda as well as held 
consultations in Nairobi. The review team members would like to express their apprecition 
for all the help, cooperation and support received both while on the road and in Nairobi. 
The ESARRN Coordinator and Agronomist were very helpful in making logistical 
arrangements and providing the necessary documents. The ESARRN NARS root crops 
researchers and local government officals we visited were open and frank in their comments 
and proved to be gracious hosts. Knowing the difficulty in preparing for these visit, the 
team greatly appreciates these efforts. 

We sincerely hope that this review will lead to a further improvement in root crop research 
in East and Southern Africa and eventualy lead to improvements in food security and the 
well-being of farmers and consumers in the region. 

The Review Team Members: 

Dr. J. Carvaiho (Team Leader) USAID/REDSO/ESA 

Dr. M.T. Dahniya (Technical Leader) Independent Consultant 

Mr. A. Kerr IDRC 

Dr. R. Asiedu IITA 

Dr. M. Msabaha ESARRN Steering Committee 

Dr. A. Schroeder USAID/WA 
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IITA/ESARRN END OF PROJECT EVALUATION 

DRAFf REPORT 

I. Introduction 

Food production in East and Southern Africa has not been keeping pace with the region's 
high rates of population growth for several years. As a result food imports have increased 
throughout the region, malnutrition and poverty are widespread, and several countries have 
experienced famine. Root crops, particularly cassava and sweet potatoes, are important 
staple foods in most countries in the' region. Many of the locally grown varieties are 
severely affected by diseases and pests and are relatively unproductive. 

Therefore USAID and IDRC have provided support for the East and Southern Africa 
Rootcrop Research Network (ESARRN) since 1986/87. This network of national root crop 
research programs links together 11 countries in the region to assist them to develop the 
capacity to increase sustainable root crop productivity and production. Since USAID's and 
IDRC's support is channeled through UTA as the implementing agency of the network, it 
is IITA's support for the network that is being evaluated. 

The initial proposal to create ESARRN came from the national root crop researchers' 
discussions at a workshop in Uganda in 1984. The network started with an 11TA 
coordinator supported by IDRC in 1986. USAID supported the network from 1987. At 
that time the national root crop programs in most of the countries were relatively 
underdeveloped. Therefore the network had to work with the national programs to develop 
the beginnings of root crop research. This was done in five main ways; training, 
information exchange, collaborative research, germplasm exchange and biocontrol. 

A. Objective of the Review 

The objective of this evaluation is to determine if the project has met its objectives as stated 
in the project agreements and amendments and if measurable impact has been attained in 
achieving the project's goal and purpose. As mentioned above, it is 11TA's performance in 
providing support and backstopping to ESARRN which is being evaluated. In order to 
achieve this however, it is necessary to look closely at the accomplishments of ESARRN 
and the national root crops programs to determine if their activities are contributing to the 
achievement of the project's goal and purpose. At times this has been difficult since it is 
sometimes hard to separate IITA and ESARRN contributions since 11TA is giving its 
support through the network. 

It is important to recognize that ESARRN is made up of the national root crop researchers 
of the countries collaborating in the network. Hence, there is really no distinction between 
ESARRN and the NARS and in this regard, ESARRN should be considered to be a root 
crop network of the NARS, not as an IITA network. Also, the effectiveness of the network 
depends upon the capabilities of the NARS themselves and the level of commitment the 
individual countries are willing to provide to root crop research. 
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Another aspect which should be clarified is the role other international research institutes 
have played in providing backstopping support to ESARRN. Following the transfer of the 
CGIAR mandate for sweet potato research from 11TA to CIP in 1988, CIP agreed to 
provide sweet potato backstopping to programs where IITA had commitments to sweet 
potato research. As a result CIP, in collaboration with UTA, has participated in various 
ESARRN activities. IITA has also collaborated with IIBC to provide backstopping on 
biological control technologies to ESARRN. However, it should be made clear that it is 
not our task to evaluate the performance of CIP and IIBC. Rather, we are strictly 
evaluating I1TA's performance in providing support to the NARS to perform network 
activities. 

II. Delivery of Inputs 

A. Assess the extent to which direct and in-kind project inputs have been 
delivered and have contributed towards achievement of the stated project 
outputs. 

1. Technical Assistance Staff; IITA and CIP 
technical support; and Consultants for benchmark 
data base and technology adoption surveys 

IITA as the executing agency provided a Coordinator, who is a root crops breeder, in 1987. 
An Agronomist was added to the Coordinator's office in 1990 in compliance with a mid- 
term review recommendation. 

IITA programs that have actively been involved in providing technical and managerial 
support to ESARRN include the Root and Tuber Improvement Program, the Bio-control 
Program, International Cooperation Program and the Resource and Crop Management 
Program through COSCA. Table 1 summarizes the ESARRN backstopping activities 
carried out through these programs. Nearly 75 scientific man-months were spent by IITA 
scientists providing technical backstopping to ESARRN. Similarly, improved germplasm, 
equipment, vehicles, insects for biological control and financial assistance in the form of 
cash were provided to the collaborating NARS in ESARRN. TRIP (and BCP) and CIP 
staff made several backstopping visits to the network countries during the period under 
review. The visits are compiled in Table 1. In addition IIBC staff visited eight ESARRN 
countries and carried out extensive surveys in Kenya. Appendix A lists the names of the 
backstopping personnel. 

Baseline data surveys, both those focussing on commodity research system performance and 
output impact, were initiated in 1990. The first phase of these studies have been 
completed in Malawi, Uganda, Zambia, Tanzania, and Burundi, and is under way in the 
other countries. Two technology surveys were completed in 1991 covering Burundi, Kenya, 
Malawi, Mozambique, Rwanda, Tanzania, and Zambia. More assistance in the area of 
data organization and report writing by NARS would have been beneficial. More surveys 
will be required to adequately establish benchmark data which could be used for 
measurement of performance and impact. 
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Table 1 

Visits - Technical and Training Backstopping assistance to NARS. 

Country Visits Institutions 1987 1988 1989 1990 1991 TOTAL 

Angola IITA Coordinator IITA/ESARRN 
11Th Agronomist IITA/ESARRN 

Other IITA Tech Backstop IITA 
Tech Backstop (TB) IIBC 
Tech Backstop (TB) CIP 

Burundi Coordinator 1 1 1 3 

Agronomist 
TB IITA 
TB IIBC 1 1 
TB CIP 1 1 

Ethiopia Coordinator - 1 1 2 
Agronomist 

TB lilA 
TB IIBC 0 
TB CIP 2 2 

Kenya Coordinator 2 1 1 1 1 6 

Agronomist 1 1 2 

TB lilA 
TB IIBC-Horne Base 9 7 2 18 
TB CIP 0 

Madagascar Coordinator 
Agronomist 

TB IITA 
TB IIBC 
TB CIP 

Malawi Coordinator Borne Base 
Agronomist Borne Base 

TB lilA 
TB IIBC 1 1 
TB CIP 0 

Mozambigue Coordinator 1 1 1 3 
Agronomist 

TB IITA 
TB IIBC 0 
TB CIP 0 

Rwanda Coordinator 1 1 1 3 
Agronomist 

TB lilA 
TB IIBC 2 3 5 
TB CIP 0 

Tanzania Coordinator 1 1 1 3 
Agronomist 1 1 2 

TB lilA 
TB IIEC 2 1 3 
TB CIP 0 

Uganda Coordinator 1 1 2 
Agronomist 1 1 2 

TB lilA 
TB IIBC 2 2 4 
TB CIP 0 

Zambia Coordinator 1 2 2 5 
Agronomist 2 2 4 

TB lIlA 
TB IIBC 2 2 
TB CIP 2 3 5 

YEARLY TOTALS: 1987 1988 1989 1990 1991 GRAND TOTALS 
IITA Coordinator IITA/ESARRJ4 5 6 5 6 3 25 
lilA Agronomist IITA/ESARRN na* ma ma 5 5 10 

Other lilA Tech Backstop lilA 
Tech Backstop IIBC na na 15 13 6 34 
Tech Backstop CIP ma ma 2 2 4 8 

*na: not applicable 
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Table 3 

Human Resources Levels in ESARRN 

Member Country root Crops Programs 

1986 1987 1988 1989 1990 1991 

Angola na na na na na 1 

Burundi 5 5 4 5 4 5 

Ethiopia na na na na na 2 

Kenya na na na na na 6 

Madagascar na na na na na 1 

Malawi 2 6 5 5 4 5 

Mozambique 2 2 2 3 3 3 

Rwanda 3 2 2 4 4 4 

Tanzania 3 3 4 3 4 6 

Uganda 2 2 4 3 4 7 

Zambia 3 2 2 3 3 3 

na = not available 

Note:This list includes those personnel in advanced degree training. 
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2. Technical training in-country and at 11TA 

Technical training at IITA, at other institutions, and in-country is summarized in Table 2. 
Training is recognized as one of the most lasting benefits from the network activities with 
important repercussions on the sustainabiity of the commodity research network system. 
The availability of staff for degree training has been restricted in some instances due to; 
the unavailability of qualified personnel in existing programs (particularly women), local 
conditions of service during training (conditions of employment change, salary disruptions, 
etc.), and re-employment conditions. 

The issue of Bachelors degree level training remains problematic. The problem arises with 
the time required to complete the degree (3 to 5 years) which corresponds to the length of 
project funding granted by donor agencies, and poses funding problems 'for the network. 

In most countries women are under-represented in the root crops programs, whereas they 
play a key role in production, processing, and marketing of the crops. The IITA has 
supported the network in paying special attention to specifically providing training to 
women and as a result there has been improvement in the numbers of women in the 
national programs. Currently the Tanzanian and Mozambican programs are headed by 
women, while in Malawi the senior technician and several extension agents are women. 

Retention of trained staff has been good (Table 3) and supervisors expressed general 
satisfaction with their improved performance. Table 3 expresses the growth of national 
root crops programs with the onset of ESARRN. In most cases there has been increased 
attention on national root crop programs since ESARRN's inception (it should be noted 
that the spread of and destruction caused by the cassava mealybug also helped thrust root 
crops into the national limelight in several of these countries, and undoubtedly aided in the 
increased attention given them by the agricultural research systems). 

While in-country technical training has progressed satisfactorily, the number of in-country 
training courses needs to be increased in order to rapidly extend new technologies being 
developed and adopted. There are indications that the number of bursaries by donors for 
graduate training overseas will decrease with time. And local universities will need to be 
used increasingly for graduate level training in disciplines essential for root and tuber 
commodity systems research. 
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Table 2 

Assistance by IITA/ESARRN in Training NARS Staff 

Country PhD Msc IITA Biocontrol In Country Regional 

Angola 8 3 

Buruncli 12 56 2 

Ethiopia 2 40 

Kenya 4* 4 17 30 1 

Madagascar 1 

Malawi 2 17 336 

Mozambique 13 36 2 

Namibia 
Rwanda 14 123 2 

Tanzania 4* 2 37 68 5 

Uganda 4* 5** 18 142 2 

Zambia 1* 2 26 76 

Totals: 14 16 165 907 17 

* The PhD programs for three Kenyans, two Tanzanians, one Ugandan, and 
one Zambian are ongoing. 

** The MS programs for one Burundian and three Ugandans are ongioing. 

3. Network Coordination and Functions 

Network coordination has improved with the employment of an administrative assistant and 
an agronomist. The administrative assistant relieved the coordinator from spending so 
much of his time on the day to day financial and administrative chores for the project. 
The agronomist assists in technical backstopping and training within ESARRN. In spite of 
this assistance, the coordinator is still involved in far too much administrative work which 
leaves little time for other professional duties. There is therefore the need to further 
strengthen the administrative support staff in his office. This should be done using national 
professionals. The use of national level people will help in building the local talent base 
and will serve as a move in the direction of further divesting IITA from the network 
operation, and placing it in the hands of the NARS, one of the longer term goals of the 
network. 
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The ESARRN Steering Committee, composed of representatives from Malawi, Rwanda, 
Tanzania, Uganda, and Ethiopia, held ten meetings between 1987 and 1991, at a rate of 
two per year (some members were unable to attend some of the meetings largely due to 
communication problems). The network is presently looking into the possibility of 
increasing the Steering Committee membership to 7 and limiting the term of office of 
members to two years. Member countries also participated in several conferences and 
workshops within and outside the region (Appendix B). 

Network representatives took the responsibility of monitoring some of the national 
programs during Steering Committee and Heads of Programs committee meetings. The 
coordinator also made regular visits to participating countries, as shown above in Table 1. 

4. Operational Supplement to NARS for Regional Research and 
NARS Support of Regional Research In-kind 

The Steering Committee allocated funds to each national program for the execution of 
specific collaborative projects (Table 4) while NARS provided staff time, local materials, 
and other logistic support for these activities. The supplements have been useful in 
enhancing the capacity of the NARS to execute projects of priority interest to themselves 
and to the region. In some cases NARS support has been deficient owing to unforseen 
budgetary limitations and staffing problems. 

5. End of Project Evaluation 

The end of project evaluation provided for the services of 6 individuals for a 4 week period 
(January 6 through February 4) to review the accomplishments of the project. IITA 
provided the services of: a Root Crops Agronomist (and the Director of the Institute of 
Agricultural Research in Sierra Leone) as an independent consultant; a Root Crops 
Breeder who is the Acting Head of the 11TA TRIP; and another Root Crops Breeder (the 
Director of Research and Training, Lake Zone, Tanzania) as the representative from the 
ESARRN Steering Committee. IDRC provided the services of a Senior Agricultural 
Development Officer who is an Agronomist with extensive experience in Africa. USAID 
provided the services of an REDSO/ESA Agricultural Economist and an 
Entomologist/Plant Protection Specialist who has been involved in monitoring and tracking 
all the USAID SAARFA sub-projects (of which ESARRN is one). 
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Table 4 

ESARRN Collaborative Regional Projects 

Project Title Countries 
F unding Level 

US Dollars 

Multiplication system for the 
production of healthy planting 
material 

Burundi 
Angola 

20,000 
18,000 

Selecting early bulking sweet 
potatoes for drought resistance 

Ethiopia 26,000 

Trans-agroecology studies Kenya 23,600 

Generating improved root crop 
populations 

Rwanda 13,400 

Improvement of cassava-based 
intercropping systems 
Technology transfer 

Tanzania/ 
Zanzibar 

37,000 

Post-harvest technology of 
cassava 

Uganda 
Malawi 

17,800 
23,000 

Cassava screening for mealybug 
resistance 

Zambia 26,800 

TOTAL US$ 206,400 

III. Achievement of Outputs 

A. Assess the extent to which planned outputs (refer to project logical 
frame-work) have been achieved and identify the reasons for any shortfall 
in the achievement of outputs. 

1. An Effective Collaborative Regional Research System 
Supported by NARS 

An effective collaborative regional research system supported by NARS has been 
established. Through effective consultation among heads of root and tuber crops research 
programs in the region, and with support from HTA and donor agencies, the network 
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(which consists of NARS researchers) has outlined a program of collaborative research 
projects and other activities geared towards providing solutions to production and 
utilization problems of national and regional importance. 

A regional research strategy which focuses on addressing the research priorities of the 
NARS has been articulated and is being implemented. Major points of this strategy 
include germplasm development and dissemination; post harvest technology; and cropping 
systems which have been assigned to specific programs on the basis of comparative 
advantage to serve collaborating programs on a regional basis (see Table 4 and Appendix 
C). Five years prior to the establishment of the network the NARS in the region 
participated in 7 meetings, workshops and symposia compared to 12 for the same period 
after the establishment of the network (Appendix B). The network has facilitated exchange 
of information and collegiality through more frequent meetings of the increasing number 
of researchers who, as beneficiaries of the increased training opportunities, constitute a 
long lasting means of ensuring generation of new technologies geared towards increased 
root crop productivity. 

Increased national support for root crops research and networking has been evidenced in 
the following ways: 

i. Root crops increasing in research prioritization; 

ii. Increasing the number of national researchers assigned to root crop 
research; 

iii. Increasing support for regional research topics through the provision 
of land, labor and facilities. 

IITA support for establishing a collaborative research system was provided in the following 
ways: 

i. Exchange of information (Annual Reports; newsletters; publication of 
proceedings; published guides to common pests and diseases, scoring 
techniques, improved production technologies, bibliographies, and 
others; and reprints of published papers); 

ii. Collaborative meetings for all African root crop researchers (held 
annually at HTA Headquarters); 

iii. Regional workshops for East and Southern Africa; 

iv. Provision of improved germplasm materials (in form of tissue culture 
and true seeds); 

v. Participation of IITA scientists in the Steering Committee meetings 
and Heads of Program meetings; 
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vi. Frequent visits of coordinator, agronomist and other IITA scientists to 
national root crop programs; 

vii. Organization and sponsorship of numerous training courses at IITA 
headquarters as well as in-country; 

viii. Organization and sponsorship of several NARS scientists in advanced 
degree programs; 

ix. Assistance in linking NARS programs to other donors and NGOs; 

x. Assistance in linking NARS researchers with various Universities in the 
region. 

Details on numbers of meetings, workshops, LITA personnel visits, and training activities 
are provided in other tables in this report. 

2. Generation of useful germplasm and improved varieties regionally 
adapted and acceptable to farmers and consumers having potential 
impact 

About half the countries in the network (Rwanda, Malawi, Uganda, Zambia and Tanzania) 
have strong programs for the generation of useful germplasm adapted to ecologies which 
have agro-climatic homologues in other countries in the region. The other countries are 
now in the early stages of germplasm generation and, with time and the availability of more 
highly trained manpower, will be able to release adaptable and acceptable varieties for 
their countries and the region. Some programs, especially those in Malawi, Rwanda, 
Uganda, Tanzania/Zanzibar and Zambia have screened and selected UTA and local high 
yielding varieties which are now being multiplied and distributed to farmers. 

The review team noted that there appeared to be a direct relationship between staff 
strength and the capacity of national programs to run effective breeding programs which 
was probably the biggest constraint to achieving this output. Recognizing this and the fact 
that selecting from a seedling nursery takes a considerable amount of time, the 
collaborating countries would benefit more in the short run from increasing the volume of 
introductions in vegetative form (through tissue culture) of disease-free genotypes 
developed in ecologies similar to their own for evaluation and selection. This would allow 
these programs to get some varieties to the multiplication and release stages earlier, while 
they develop their capacity to establish their own full scale breeding programs over time. 

IITA has included local cassava gèrmplasm from Malawi and Uganda in a hybridization 
scheme at its headquarters aimed at seed production for the region. In addition a scheme 
for introduction of germplasm from Latin America (CIATs world collection and Brazil) 
adopted to mid-to-high altitudes will be extended to the network region this year (1992). 
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3. Effective transfer of germplasm and multiplication of varieties 
in the region and promotion of farmer adoption. 

There has been a good infusion of useful germplasm in the form of tissue culture and true 
seed from IITA to the region. Exchange of superior germplasm generated by the NARS 
has gradually increased since 1988 when Rwanda was the only county generating and 
distributing germplasm (ESARRN Mid-Term Evaluation Report, Dec. 1988). Rwanda has 
been particularly active in this regard, supplying cassava and sweet potato seed to Malawi 
and Mozambique and sweet potato seeds to Kenya and Uganda. Zambia and Malawi 
exchanged the seeds of both crops and Malawi sent cassava and sweet potato seeds to 
Mozambique and Uganda (Table 5). 

Table 5 

Transfer of germplasm in ESARRN countries, 1987—1991. 

Number From: IITA Rwanda Malawi Zambia 

Families as Clones as Families as Families as Families as 
Seeds* in-vitro planlets Seeds Seeds Seeds 

To SwPotato Cassava SwPotato Cassava SwPotato Cassava SwPotato Cassava SwPotato 

Angola 21 19 27 38 

Burundi 10 16 24 
Ethiopia 17 28 
Kenya 33 25 31 28 
Madagascar 18 

Malawi 46 33 32 61 4 3 

Mozambique 30 38 21 32 3 8 5 5 

Rwanda 26 18 28 
Tanzania 48 62 17 27 5 5 
Uganda 54 33 31 37 5 5 

Zambia 51 53 18 26 6 

* Number of seeds per family varied from 100 to over 1000. 
** Number of plantlets per clone is 5. 

Multiplication and distribution of selected high yielding varieties has gained momentum. 
In Rwanda, for example, 80 thousand slips of sweet potato and 180 thousand cuttings of 
cassava were distributed in 1984. This increased to 9.3 million slips of sweet potato and 
0.8 million cuttings of cassava by 1990. 

Burundi provided 125,000 sweet potato and 14,000 cassava cuttings of its improved varieties 
to four projects which are engaged in the multiplication of improved planting materials for 
distribution to farmers in 1991. In 1990/9 1 Malawi had 18 hectares of cassava under 
multiplication (enough to plant a least 180 ha) and released enough sweet potato slips to 
plant 250 hectares. 
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In Mozambique, distribution of improved sweet potato to farmers started in 1987 as a 
follow up to on-station and on-farm research. hi the irrigated areas of Chokwe, about 80% 
of the 18,000 families are using improved varieties. The increase in tuber production in 
the area is estimated to be 2300 mt of fresh tubers per year. 

The Uganda root crops program has 30 hectares of cassava under multiplication (enough 
to plant approximately 300 ha) for release in 199 1/92. In addition, and IFAD/ World Bank 
project has established 42 centers (with 15 farmers at each location) which accounts for 
and additional 255 hectares under multiplication (enough material to plant approximately 
2,550 hectares) which includes one JITA variety and two local varieties which were selected 
by the root crops program. 

In Zambia, FINNIDA, IFAD and SAVLOF have been promoting the multiplication and 
distribution of one cassava and five sweet potato varieties selected by the national root 
crops research team. The Gatsby Foundation and OXFAM in Uganda are cooperating 
with the national program in the multiplication of higher yielding and cassava mosaic 
disease tolerant clones. 

Farmer adoption has been promoted by numerous field days in farmers fields as well as 
on-station. On-farm trials and demonstrations promoted by the program in Uganda, 
Malawi, Zambia, Rwanda, Mozambique and Tanzania also offer opportunities for rapid 
farmer adoption. 

4. Benchmark data base for cassava and sweet potato production, 
cropping systems and production technologies 

I1TA sponsors the Collaborative Study of Cassava in Africa (COSCA) which is designed to 
address the social and economic aspects of cassava production in major cassava growing 
countries in Africa. Initially COSCA included Uganda and Tanzania in its scope of 
coverage, however through ESARRN support, it has been expanded to include Zambia, 
Kenya, Rwanda, Burundi and Malawi. 

CIP has collaborated with COSCA and ESARRN to expand the survey work to include 
Sweet Potatoes in Rwanda, Burundi, Kenya, Malawi and Zambia. In these cases CIP has 
actively participated in designing surveys and in analyzing results as they pertain to sweet 
potatoes. 

The objectives of the COSCA studies are: 

i. To describe cassava production systems in major cassava producing 
areas; 

ii. To characterize the cassava processing, consumption and distribution 
systems in these areas and the implications they have for income, 
nutrition and health; 
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iii. To understand the marketing pattern as well as the present and future 
problems of demand for cassava in rural and urban areas; and 

iv. To provide information on general cassava problems and prospects. 

To achieve these objectives the COSCA studies were divided into the following two phases: 

Phase I. Village level surveys focusing on farming systems; 

Phase II. Household surveys, field - measurements, yield 
measurements and pest evaluation, marketing, processing 
and urban consumption surveys. 

At the time of this review Uganda and Tanzania are about to start Phase II; Malawi and 
Zambia have completed Phase I; and Kenya, Rwanda and Burundi are near the end of 
Phase I. Although there is considerable work to do to complete all Phase II of the studies 
by the end of the project, the COSCA research teams (which include mostly NARS 
personnel) appear to be on a schedule which will complete them on time. 

While these studies are providing useful information on the social aspects of cassava and 
sweet potato production, which in some cases is already being incorporated into research 
design, they are short on information on the economics side. This needs to be improved 
if the baseline is going to be used to measure farm level impact of cassava and sweet 
potato research in the future and if farm-level economic information is going to be 
incorporated in research design. 

USAID in Washington is also assisting the network in putting together a data base which 
will useful in monitoring project activities on both the impact of the commodity research 
and the performance of the commodity research system. 

5. Characterization of post-harvesthandling, rural processing and 
utilization of cassava with focus upon 'bette? varieties. 

ESARRN has played an important role in the characterization of post-harvest handling, 
rural processing and utilization of cassava and sweet potatoes in the region mainly through 
the COSCA studies. Preliminary results indicate that five basic food products are derived 
from cassava, namely; flours, granules, fermented pastes, sediment starches and boiled fresh 
roots. In addition, cassava leaves are eaten as vegetable and fermented drinks are made 
from the roots. 
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The programs in Uganda, Malawi, and Zambia have tested simple grating and chipping 
machines designed at IITA.. The machines have been used in Malawi to produce chips 
which dry at a faster rate and in Zambia a women's club in the Mansa area is using the 
machines to get fresh cassava chips for consumption and for making a fried product called 
Yakayaka. The program in Uganda is experimenting on efficient ways of sun-drying fresh 
cassava using reed and wire-mesh trays. The reed-mesh tray was found to be the most 
efficient and was easiest and cheapest to construct. It will soon be tested at the farm level. 
Storage studies of fresh cassava are presently being undertaken. Since these improved 
post-harvest techniques are in the early stages of development it is too soon to assess 
farmers' and consumers' adoption of them, though preliminary indications are promising. 

Research work on processing and utilization should be further intensified to develop and 
test simple improved processing techniques appropriate to rural and urban households. 
This will increase the present limited range of products available to consumers. Also, on- 
going routine screening work on cyanide content of cassava roots and leaves in several 
national programs needs to be emphasized and use of enzymatic assays adopted. Wherever 
possible, low cyanide cassava varieties will be emphasized and where farmers express a 
preference for a particular variety which happens to be high in cyanide, appropriate 
processing techniques will be popularized. 

6. Productive and economically adapted technologies developed 
and maintained on a sustained basis 

Rapid multiplication of planting materials and improved varieties of cassava and sweet 
potato released to farmers by national programs, particularly in Rwanda, are good 
examples of sustainable, productive and economically (time saving) adapted technologies. 
Also a number of promising technologies (e.g., improved sweet potato and cassava-based 
intercroppings, control of cassava mosaic by sanitation, improved local sun-drying structure 
for cassava chips, etc.) are in final stages of evaluation befOre dissemination to end-users. 

NARS participating in the network are relatively more advanced in developing technologies 
for cassava than sweet potato. While yams and cocoyams are new crops being introduced 
in research programs in Zambia, Uganda, Tanzania and Zanzibar. 11TA through ESARRN 
has demonstrated its ability to assist the collaborating national programs to increase their 
capabilities to generate sustainable technologies. 

The cassava mealybug and green spider mite are two exotic pests introduced accidentally 
into Africa and have spread into almost all of the major cassava growing areas on the 
continent. Since the inception of the ESARRN project major outbreaks of these pests 
occurred in Zambia, Tanzania, Malawi, Burundi and Kenya devastating the cassava crop 
and causing serious social and economic hardships. The review team felt that the 
IITA/Biocontrol Program, in collaboration with IIBC, the national governments and 
donors, did a commendable job in bringing the mealybug under control. 
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With assistance from IITA-BCP and IIBC, the Biocontrol program in ESARRN countries 
has been veiy successful in training national scientists in aspects of initial survey, 
distribution of parasitoids and subsequent follow-up monitoring in all affected counties. 
National Biological Control Programs are in place in all countries that were affected by the 
mealybug and have in most cases been assisted with laboratory equipment, transportation 
and operational expenses. IJTA-BCP has also assisted Tanzania and Burundi to establish 
their own rearing facilities for the beneficial insects (Appendix D). 

The review team felt that the transfer of improved technologies was being conducted in a 
relatively efficient and cost-effective manner making good use of existing local institutions 
and supportive agencies (Table 6). Commodity research teams in NARS collaborate with 
adaptive research teams; farming systems research teams; extension officers; and NGOs in 
the transfer of developed technology to farmers. The extension staff regularly take part in 
research planning, evaluation and demonstration of station and on-farm research 
experiments as was observed in Malawi, Zambia and Uganda. In some cases farmers 
themselves were consulted in the design of experiments and were involved in on-farm 
trials. Following are examples of systems followed in transferring technology to farmers: 

i. Distributing the planting materials to participants of in-country training 
as experienced in Malawi, Zambia, Rwanda and Uganda; 

ii. Establishment of a nucleus of multiplication plots at research stations 
by commodity research teams and at village levels in collaboration with 
extension services and NGOs; 

iii. Distribution of planting materials from multiplication centers to 
farmers by extension officers and NGOs; 

iv. Farmers coming to collect the materials from multiplication centers as 
experienced in Malawi, Zanzibar and Uganda; 

v. Participation of extension staff and farmers in planning, 
implementation and evaluation of on-farm trials as observed in Malawi, 
Zambia and Uganda. 

Technology transfer is also facilitated through training and publication of leaflets, posters 
and technical bulletins. The exchange of technology among scientists of ESARRN member 
countries is accomplished through exchange visits, exchange of germplasm and information 
(e.g., annual reports and ESARRN newsletter), and participation in seminars, workshops 
and symposia. 

The network has been active in helping NARS to sign agreements with other donors and 
institutions to support their root crop research programs. Most notably IITA succeeded in 
helping to negotiate three-years of bi-lateral funding support for root crops research 
between IDRC and the Government of Malawi in 1988. 
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Root and tuber crops research programs in the national research systems have established 
mechanisms to facilitate some external reviewing of their research activities, although they 
have not been formalized. Tanzania has a national root crops research coordinating 
committee composed of researchers for different commodities, extension officers and policy 
makers to review research activities on an annual basis. This strategy may serve as a 
model for other members of the network. 

Table 6 

Agencies Involved in Multiplication and/or 
Distribution of Root Crop Planting Materials 

Country Agencies 

Burundi Project Muinirwa, Project Cankuzo, 
SRD Buragne, Project Rutana 

Kenya Freedom from Hunger 

Malawi ADDs, FAO, UNICEF, Community 
Church Groups, IDRC 

Uganda GTZ, IFAD, OXFAM, World Bank, 
IDRC, Gatsby Charitable Foundation, USAID 

Tanzania UNICEF, Community Church Groups, 
Regional Integrated Development 
Projects, IDRC 

Rwanda FAO, IDRC 

Zambia SVALOF, IFAD, DANIDA, SIDA, CVS 

Mozanibique World University Services, World Vision 
International, COCAMO, UNICEF, DANIDA, NORAD, 
Christian Council of Mozanibique 

16 



IV. Management and Implementation 

A. Assessment of the performance of IITA 

1. Is the project adequately monitored by IITA's 
home and field offices? 

11TA scientists and senior management officials have made several visits (Appendix E) to 
the network countries to update themselves of progress and offer technical and/or 
management advice. Field visits with NARS scientists and the coordinator have been 
useful in addressing issues of focus, coordination and in establishing linkages or rapport 
with policy makers and donor agencies. The coordinator and agronomist are kept 
informed of relevant events at IITA headquarters and are invited for briefings as necessary. 
IITA has been particularly successful in monitoring the changes that are now evident in the 
Uganda root crop program following several direct recommendations by the mid-term 
review panel. The director of TRIP made five visits to the program between 1988 and 
1991. As a result the program has improved in focus and scientific methodology as was 
noted by the members of the review team who had earlier visited the program. 

2. Provision of qualified coordinator and agronomist. 

In compliance with the provisions of the agreement between 11TA and the donors an 
experienced root crops breeder, who had almost 3 years of experience in Rwanda 
(supported by IDRC) was appointed coordinator by 11TA in June 1987. Following a 
recommendation made by the mid-term review for additional assistance for the 
coordinator, 11TA appointed an agronomist with many years of root crop research 
experience from IITA and the Crop Research Institute of Ghana. He filled the post in 
October 1990. 

3. Technical backstopping of network research and 
review/evaluation of research plans and results. 

As shown in Table 1, IITA, CIP and IIBC have provided technical backstopping support 
through visits and meetings. During these meetings collaborative project proposals and 
results are peer-reviewed, providing a valuable service to network research. For instance 
the regional collaborative project proposals were reviewed critically by the Steering 
Committee as well as the full network membership present at the workshop in Mansa, 
Zambia, in 1990. It was noted however, that individual country root crop program 
workplans, timelines, and experimental designs (aside from those done as network 
collaborative projects) are not reviewed in the regional network forum. 
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4. Technical coordination of research. 

Through participation in the Steering Committee, UTA has assisted in overseeing the 
research agenda for the network and supported the coordinator in his functions. The 
coordinator and the agronomist assisted the national root crops programs in their research 
activities through visits to national programs (Table 1) and meetings with researchers 
(Table 2), arrangement of exchange visits (Table 7) and other forms of communication. 
Through visits and meetings, I1TA scientific and management staff have supported 
coordination of research in the network, including the coordination of work between the 
NARS. Examples of the above are detailed in other sections of the report. 

Table 7 

Exchange Visits Between Professionals of ESARRN Countries 

NAME COUNTRY PROGRAM VISITED 

C. Ndamage Rwanda Madagascar/Kenya/Tanzania 
J. Mulindangabo Rwanda Madagascar/Kenya/Tanzania 
A. Kiarie Kenya Rwanda 
J. Sakubu Burundi Rwanda 
P. Ndayiragige Burundi Rwanda 
M. Morars Mozambique Rwanda/IITA 
J. Castro Mozambique Rwanda/IITA 
L. A. Santos Mozambique IITA 
A. Dotto Mozambique IITA 
Dr. Debele Ethiopia IITA 
Dr. D. Mthali Malawi IITA 
Prof. Minjas Tanzania IITA 
Dr. L. Navarro IDRC Rwanda/Burundi 
Dr. I. Oniari IDRC Rwanda/Burundi 
Dr. R. Soenego Zambia Angola 
Mr. V. Kepakepa Tanzania Angola 
Mr. T. Rukuni Zimbabwe Angola 
Dr. M. Mahungu FAO/Malawi Namibia 
Mr. B. Odongo Uganda Malawi 
Mr. R. Mwanga Uganda Rwanda 
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5. Training 

Training provided by 11TA has been summarized in Table 2. I1TA, with assistance from 
other donors provided opportunities for ESARRN collaborators to undergo graduate 
degree training at IITA; short term courses on root crops production and technology 
transfer, crop multiplication and communication skills at HTA; as well as short courses on 
biological control at Cotonou (Headquarters of BCP) and in Nairobi (Headquarters of 
IIBC). Most of the NARS root crop program leaders and researchers have been to HTA 
for some form of training and several of them for advanced degree training. Currently six 
scientists for the region are conducting. post-graduate thesis research under supervision of 
11TA scientists (Appendix F). The professional linkages and camaraderie developed among 
scientists from different national programs during such training sessions has long-lasting 
positive effects on research collaboration in the region. 

In addition to the support mentioned above, IITA scientists participated in workshops, 
regional and in-countiy training, and hosted study visits by NARS scientists to Ibadan and 
Cotonou. In-country training was provided during some of the technical backstopping visits 
as well. 

I1TA contracted IIBC to provide training in biological control and CIP supported training 
on various aspects of sweet potato production in accordance to their mandate. 

6. Effectiveness of logistical and administrative 
support to coordinators 

As the executing agency, IITA has the responsibility to provide logistical and administrative 
support to the coordinator. This was accomplished with the appointment of an 
administrative assistant, a secretary, and 2 drivers, and provision of transportation and 
office facilities. Vehicle support has been adequate, but the lack of appropriate 
communications facilities at the headquarters has adversely affected the efficiency of 
coordination. The current administrative assistant has not been efficient despite some 
limited training at I1TA. The agronomist still occupies a borrowed office which he may 
have to vacate on short notice in the future. 

Visits by staff of the HTA-ICP and IITA internal auditors to Malawi have been effective 
in providing guidance and in the resolution of problems (Appendix E). 

7. Financial management (IITA/ESARRN) 

IITA has executed it's duties with respect to financial management in an efficient manner 
following the institute's procedures for outreach programs. An imprest fund of US$50,000 
is always maintained and available for the coordinator to draw on. Receipts are submitted 
to 11TA headquarters and the fund is then replenished. If receipts are not submitted in a 
timely fashion, then the fund is replenished from the coordinator's personal account. 
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With the appointment of the administrative assistant in 1989, the IITA internal auditor 
visited Malawi and initiated the administrative assistant to the IITA financial and personnel 
policies. Later the administrative assistant travelled to IITA for further training. He 
provided effective service but unfortunately resigned in July, 1990. His replacement has 
not performed as well despite receiving similar training. 

The few incidents where the network coordinator was stranded for cash were traced to 
either unavoidable occurrences or occasional delay on the part of the network 
administrative assistant in providing returns to UTA headquarters. 

B. Assessment of performance of USAID and IDRC management 

1. Timeliness of release of funds 

Representatives from IITA stated that USAID and IDRC had been timely in their release 
of funds. Communication on financial matters appears to be good. Funding for the 
project is as follows: 

USAID/REDSO/ESA US$ 1,942,000 
IDRC US$ 747,380 
IITA US$ 525,000 
CIP US$ 10,200 

2. Provision of inputs (mainly technical advice): 

Overall both USAID and IDRC closely monitored the project and have expressed a keen 
interest in its implementation. Communication and contacts between USAID/REDSO and 
the IITA/ESARRN project have been good. IDRC has provided timely review of project 
proposals and has sent representatives to visit the NARS to review project activities. 
IDRC and USAID participate in Steering Committee Meetings and workshops organized 
by IITA/ESARRN. IDRC also plans to strengthen the economic analysis of member 
programs by funding a regional economist in Rwanda. 

It is IITA's opinion that: 

i. REDSO and IDRC staff visit the project countries often and are in 
constant contact with the field coordinator, 

ii. Communications regarding project progress have been open and frank, 
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iii. The project is better managed from REDSO and the IDRC regional 
office in Nairobi due to proximity and ease of communication and 
contacts, 

iv. Overall technical advice provided by IDRC and USAID has been 
useful and has made a positive contribution to the implementation of 
the project. 

AID/Washington assisted with the review of the initial project and extension proposals, 
providing some technical advice with the development of the IITA progress change 
indicators logframe and project implementation. AID/Washington also provided the 
assistance of two persons in development of a root crops commodity systems research 
database for tracking commodity system research performance. 

3. Timeliness of management decisions 

REDSO and IDRC management decisions have been very timely in IITA's opinion, 
especially when it came to project extension. When dealing with the AID contracts office 
it was noted that there is usually a one week turnaround on responses, which was 
considered very timely. 

4. Feedback on project implementation progress 
issues and problems 

Implementation progress has been tracked closely by REDSO and IDRC staff who have 
been frank in expressing their opinions where it was felt that technical backstopping 
needed improvement. Feedback on ESARRN fits in with other commodity research and 
with other networking activities was also noted as being useful. 

iT was felt that greater emphasis needed to be placed on the collection and maintenance 
of a database. The efforts of AID/Washington to initiate a root crops research database 
were noted to be a positive start in the evolution of data collection. ESARRN 
management feels comfortable with this approach and that there was a need to standardize 
the format and process. 
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C. General Assessment of the Effectiveness of Implementation 

1. Aside from providing required inputs, 
management and monitoring; how effective is 
I1TA/ESARRN implementation (i.e., is it 
effectively contributing to achievement of project 
outputs, purpose and goal)? 

As mentioned earlier UTA professional staff have made frequent trips to backstop the 
network. IT is felt that this support has been effective in improving their overall 
performance of the programs by: 

i. Providing overall guidance; 

ii. Providing technical support; 

iii. Obtaining donor/NGO assistance; 

iv. Increasing prioritization of root crops research; 

v. Boosting morale of the staff thereby increasing their productivity. 

This support has helped the collaborating NARS to strengthen their root crops programs 
so that they can develop technologies which will increase productivity of farmers and 
increase national food security. As is documented in this report, IITA support has assisted 
the national root crop programs in increasing the transfer, exchange and distribution of 
improved root crop varieties; in building a collaborative regional research system; and in 
developing other agronomic and post harvest technologies. Hence, the team feels that 
these results testify to the effectiveness of IITA's management and implementation. 

V. Performance and Measurable Impact with respect to Project Goal and Purpose 

A. Project Goal: To increase cassava and sweet potato productivity among 
resource poor farmers in East and Southern Africa through improvement and 
adoption of technologies which stabilize production and optimize the 
productivity of inputs while sustaining the resource base. 

1. Are the technologies being adopted by farmers? 

The primary technologies that have been developed with the support of IITA/ESARRN 
are improved varieties of cassava and sweet potato. Locally selected cultivars and 
introductions from IITA that have performed well on-station and in on-farm trials are 
presently being adopted by farmers. With post harvest technologies, research is still in the 
early stages and researchers are just beginning to demonstrate their innovations to farmers 
and rural households. 
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Rwanda and Malawi are ahead of other countries in the network in the rapid 
multiplication and distribution of improved planting materials. As mentioned earlier, 
Rwanda distributed 9.3 million slips of sweet potato and 0.8 million cuttings of cassava, 
enough to plant 120 ha of sweet potato and 100 ha of cassava in 1989/90. For cassava two 
of the varieties being released originated from JITA. A similar amount of planting 
material was distributed for cassava in 1990/9 1, while the amount for sweet potatoes more 
than doubled. Although accurate figures are presently not available it is anticipated that 
these figures would increase 1991/92. 

Similarly, Malawi provided enough planting material to cover 250 hectares of sweet potato 
and 180 hectares of cassava in 1990/91. One of the cassava varieties being released 
originated from JITA. In addition, Burundi has also been engaged in multiplying and 
distributing improved varieties of both cassava and sweet potatoes. 

In Mozambique 9 varieties of sweet potato, four varieties of which originated from IITA, 
and 2 of cassava are being multiplied, while enough material to plant 200 hectares of sweet 
potatoes were released in 1990/9 1. Uganda is presently multiplying 9 varieties of selected 
cassava in 30 ha at it's Namulonge research station. Zambia is also multiplying five 
varieties of sweet potato and three of cassava (see Table 8). 

The areas of Malawi and Uganda where the cassava mosaic virus disease has been very 
destructive, farmers are now practicing roguing and the use of clean planting materials as 
a means of combatting the disease. Women's groups in Zambia have learnt how to 
prepare non-traditional dishes introduce from West Africa using fresh cassava. 

Table 8 

Numbers of Cassava and Sweet Potato Varieties 
Being Multiplied 

Country Cassava Sweet Potato 

Burundi 3 3 

Malawi 4 4 

Rwanda 6 9 

Zambia 3 5 

Mozambique 4 9 

Uganda 6 0 
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The NARS have made efforts to disseminate developed technologies to farmers by means 
of on-farm trials and demonstrations, use of publications and mass media (radio programs 
for farmers, as is done in Zambia), training courses (farmer's field days), and multiplication 
plots. It is anticipated that farmer adoption will continue to accelerate in all of these 
countries over the next few years, since demand for the improved planting materials 
appears to be strong. The review team recognizes that on-farm trials and demonstrations 
are an effective tool for the dissemination of new technologies to farmers. In countries 
such as Malawi, Tanzania, Zambia and Uganda, root crop researchers have to pass new 
technological packages to adaptive or farming systems research teams for on-farm 
verification. This has slowed down the adoption process since these teams must cover a 
wide spectrum of crops and are generally not oriented to root crops. Hence there is a 
need to insure that more on-farm trials are being conducted. 

The team also felt that the information on multiplication and 
distribution of improved planting materials was inadequate and it was likely that a lot of 
farmer adoption of these technologies was going undetected. Hence, it is important to 
improve upon methods for recording and tracking the multiplication and distribution of 
improved materials as well as calculating accurate farmer adoption rates. The 
development and standardization of an appropriate database for keeping track of these 
statistics is essential, although difficult and costly to do. 

2. Are there demonstrated increases in farmer productivity in 
cassava and sweet potatoes? 

Information on farmer productivity is mainly based on data collected through on-farm trials 
and in selected cases where researchers were monitoring fields where farmers were growing 
improved varieties of cassava and sweet potatoes. Yield estimates from Rwanda and 
Malawi based on on-farm trials and are presented in Table 9. 

One would assume that yields of the improved varieties under improved management 
would decrease some in the process of moving from farmer trials to broader utilization. 
However, it is probably safe to conclude that it is likely that farmers who have adopted 
these technologies are experiencing increases in their productivity of these crops. Even 
though records on performance of these technologies after adoption are too scarce to make 
any accurate calculations. The review team recognizes that this is a shortcoming in 
reporting rather than a failure in the performance of the technologies. Nevertheless the 
problem needs to be rectified. 
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Table 9 

Yield Estimates of Local And Improved Varieties of 
Cassava and Sweet Potatoes 

Average Yield/Tons Per Hectare 

Local Varieties Improved Varieties 
W/Traditional Mgt Improved Mgt 

RWANDA: 
Cassava 10.0 - 25.0 

Sweet Potato 8.0 20.0 

MALAWI: 
Cassava 8.0 20.0 

Sweet Potato 6.5 12.0 

ZAMBIA: 
Sweet Potatoes 1.5 7.0 

Sources:Rwanda: Ndamage, George (1991); Akoroda, M. (1991) 

Malawi: Estimates made by N. Alvarez. 
Zambia:Annual Report 1988/89, Adaptive Research Planning Team, 

Luapula, Dept. of Agriculture, ROZ. 

3. Is the balance between agronomic, breeding and socio-economic 
research adequate to meet end-user demand/needs? 

It appears that agronomic research received most of the attention in the early years of 
ESARRN. Except for Rwanda, it is only recently that (through the COSCA studies) an 
attempt is being made to incorporate social and end user demand/needs into the research 
agenda. However, researchers recognize the importance of these issues and are quick to 
respond. In the countries the review team visited there were trials under way that were 
addressing the problems farmers identified as most important to them (e.g.; ACMV in 
Uganda and Malawi; CM in Malawi, Tanzania and Zambia; and cooking quality in 
Tanzania). In addition, researchers seemed to be aware of the consumption preferences 
consumers valued such as taste, color and texture. These concerns were also being 
incorporated in the post harvest research as well. 
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Most of the time this was being left to adaptive research teams to do. The adaptive 
research teams are primarily responsible for testing recommended technologies in on-farm 
and on-station trials to refine technologies to meet end use demands/needs, to verify or 
confirm research results, and to make recommendations to researchers, extensions agents 
and farmers regarding the use and appropriateness to the technology being tested. 
Although the adaptive research teams generally included an agricultural economist, there 
was little evidence that economic issues were being passed back to the primary researchers. 

4. What is the impact on the resource base? 

Cassava and sweet potatoes have the following environmental and sustainability 
advantages: 

i. Generally fertilizer and pesticides are not used for production. 

ii. Good ground cover is provided by the leaf canopy of sweet 
potatoes and of cassava over 3 months old. 

iii. Integrated pest management featuring biological control has 
been highly successful at controlling the destructive cassava 
mealybug. 

iv. Cassava mealybug parasites have proven to be self perpetuating 
and thus highly sustainable. 

v. Both crops are successfully intercropped with maize, increasing 
crop field biodiversity, and reducing soil erosion. 

vi. Both crops have been successfully intercropped with 
proteinaceous legumes, with the same effect stated above. 

It is useful at this juncture to compare cassava and sweet potatoes with the other major 
food security crop grown in the region, maize. Root crops rate much higher in all aspects 
of environmental protection and sustainabiity. In most countries in the region it is 
recommended that maize is grown with fertilizer, and in many cases yields will be very poor 
without it. Maize often requires the use of pesticides to ensure good production. Ground 
cover of sweet potatoes is considered to be much more extensive than that of maize. This 
aspect may prove to be very valuable in the conservation of soil, especially in areas with 
steep slopes such as those found in the highlands of Burundi, Rwanda, and Uganda. In 
addition there are no examples of highly successful integrated pest management or 
biological control programs against pests of maize. 
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Given the current emphasis being placed on environmental protection, it was considered 
prudent to commission basic studies of the advantages of root crops over those of other 
crops, starting with a review of the literature. It was noted that it is likely that studies on 
the extent of leaf canopy coverage of root crops compared with those of other crops have 
been done and should be available to IITA. It was strongly recommended that this 
information be used in future proposals as a justification of further root crops research. 

B. Assess the extent to which ESARRN activities have contributed tO the 
achievement of the project purpose: to develop research collaboration among 
NARS and facilitate the transfer, exchange and adoption of improved 
varieties, agronomic practices, post-harvest and other improved technologies 
for cassava and sweet potato production/utilization through support of 
collaborative research and training for NARS. 

1. Does NARS participation in decision-making 
develop adequate planned research programs and 
self-evaluation procedures? 

NARS participation in decision-making has developed planned research programs and self- 
evaluation procedures. The major decision-making meetings of the network are the Heads 
of Program Meetings and the Steering Committee Meetings. The former is constituted 
by all heads of participating national root and tuber crop research programs, while the 
latter has five representatives of the national programs. The terms of reference and 
operational procedures of the Steering Committee were adopted at the Heads of Programs 
Meeting held at Kikambala, Kenya in 1989. From 1987 to 1991 there were 10 meetings of 
the Steering Committee, an average of two meetings per year. The details of the meetings 
and list of participants are shown in Appendix G. Heads of Program Meetings were held 
in 1988 at Mwanza (Tanzania) and in 1989 at Mombassa (Kenya) to plan research 
activities. In addition, there were also meetings held during the workshops and symposia 
at which all Heads of Programs were sponsored by the network to attend. Such 
arrangements were necessitated by the need to minimize costs. 

These Steering Committee and Heads of Program meetings provide a forum for the 
planning and review of network research. In addition, the full network membership is 
given the opportunity during workshop and collaborators meetings to comment on the 
results and progress of the network research activities. 
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2. Does the planned research program provide 
sufficient independence for individual NARS 
scientists to develop maturity as researchers? 

The regional research activities supported by IITA/ESARRN are really projects which the 
national programs consider as national priorities. In some cases the national programs had 
already begun research in these areas. Overall, the researchers are given the freedom to 
develop and design their own research activities. Assistance is provided through 
backstopping activities to facilitate execution and sometimes encourage a more inter- or 
multi-disciplinaiy approach. 

In addition, the increased peer review of research plans and results and improved exposure 
to work by colleagues in other countries through meetings, reports or exchange missions 
has provided more opportunity for growth in scientific etiquette and maturity. The 
increasing confidence with which NARS scientists present their programs, present papers 
at national and international meetings and share experiences on exchange missions attests 
to this. The quality of papers presented by ESARRN program scientists are increasingly 
of an international standard (e.g., from Tanzania and Uganda at the recent symposium of 
ISTRC in Accra). Also NARS scientists are increasingly being included in advisory 
missions to root crop programs and in trips to IITA to review various research programs 
and identify areas of collaborative research between their programs and JITA. 

3. Is there adequate collaboration between regional 
network programs in training, germplasm 
exchange, sharing of disciplinary expertise and 
sharing of research results? 

There has been good collaboration between the regional network programs in training, 
germplasm exchange, and sharing of disciplinary expertise. IITA organized regional 
training courses to which participants came from network countries (see Table 2). In some 
of the twenty-one in-country courses which were jointly sponsored by 11TA (Appendix H) 
people from other participating countries were invited to attend and resource persons from 
other strong programs were utilized as well. 

Two Tanzanians served as resource persons in a 1991 course in Zambia. A Rwandan 
shared his expertise with colleagues in a 1989 course on the production and multiplication 
of root crops in Ethiopia and a Ugandan sweet potato breeder taught production, 
multiplication and crop protection courses in Rwanda. Also in 1989 two Angolans were 
trained in a course on multiplication and post-harvest of root crops in Mozambique in 1989 
in which another two Angolans served as trainers. 

Genetic materials mainly in the form of true seeds generated from the more developed 
programs of Rwanda, Malawi, and Zambia were sent to others for evaluation as outlined 
in Section 111.3. The present exchange is perceived to be at a low level and there is a need 
for this activity to be further intensified. 
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Exchange visits among collaborators in the network served as a method of getting first 
hand information in particular areas of interest. Such visits, of which there were over 20 
and examples of which are stated in Table 7, gave an opportunity to network collaborators 
to get an overall view of different programs, enhance their understanding of program 
structure and encourage the free flow of communication among researchers. 

Research results were shared by means of network workshops and conferences, the annual 
African root crops research collaborators meetings at 11TA and ISTRC and ISTRC-AB 
triennial symposia (Appendix A and B). Other methods of sharing results are through the 
network newsletter, Steering Committee meetings and through personal communication 
(the network also subscribes to five scientific journals of the Chitedze Research Station in 
Malawi). 

The flow of information among participating researchers has increased since the creation 
of ESARRN but the rate is still too slow and every effort should be made to accelerate the 
pace. The timely and regular publication of the network newsletter, the elimination of 
delays in the production of conference and workshop proceedings, the regular updating of 
the network mailing list, and the subscription to selected journals could be improved. 

4. Are regional network breeding and agronomic 
activities compatible with farmers' constraints and 
farming system opportunities? 

Rwanda is probably most advanced at incorporating information on farmers' constraints 
and farming systems into their breeding and agronomic activities since they have been 
conducting farm level surveys addressing these issues since 1986. As mentioned earlier, the 
COSCA studies have provided essential information on identifying constraints and 
farming systems which are being practiced and it is the opinion of the review team that this 
information has been quickly incorporated into research priorities and objectives. In 
addition Malawi, Zambia and Uganda at least had been gearing research towards 
addressing farmers constraints prior to the COSCA studies. 

5. Has the technology-generating capacity of NARS 
benefited from the network activities? 

There appears to be no question that the network has helped to increase the capacity of 
the NARS to generate root crop technology. Training, various in-country workshops, 
germplasm exchange, the sharing of disciplinary expertise and research results has been 
extremely beneficial to the NARS. The limitations have mainly come as a result of 
difficulties for the NARS to obtain local government or bilateral donor support to expand 
their programs to meet increasing demand for improved planting material. 
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6. Have the training priorities been well developed? 

IITA/ESARRN has developed it's training priorities based on degree training for 
professionals, short courses on specific subjects at 11TA for professionals and technicians, 
and in-country training for research and extension technicians as well as farmers. To date 
these training priorities have come about more through individual country requests 
combined with the availability of sponsorship, rather than carefully developing a regional 
training masterplan. 

The network sponsored the training of 165 professionals and technical staff at 11TA in 
various aspects of root and tuber crop production. These courses are very useful to staff 
because of the exposure to new techniques which enables them to better analyze their 
problems and gives them confidence to strive for solutions. In addition, the courses 
provide the researchers with an opportunity to interact with colleagues from other national 
programs. 

The continued improvement of the skills of extension personnel involved with technology 
transfer has been recognized by the network. It helped to organize in-country training 
courses from extension agents and this has had a positive effect on the promotion of the 
crops, as evidenced by the increasing amount of multiplication and distribution activities 
reported in Rwanda, Malawi, Burundi, Mozambique, Uganda, and Zambia. 

Since 1984 the number of M.S.in root crop research in the region increased from 2 to 16, 
while the number of Ph.D level scientists remained at 4. However, there are presently 
seven scientists in Ph.D. training while another 4 are undergoing masters level training. 
This is an indication that the region is moving ahead in training professionals for 
leadership positions in root crops research and the eventual increase in responsibility for 
the network. 

What is probably needed at this stage is for H1'A and ESARRN collaborators to review 
the existing root crops programs to determine what the remaining training needs are to 
insure an effective national roots crop program. This would include looking at the number 
of advanced degree holders in the program to determine if there is an adequate core group 
in place to effectively cariy out the program and meet the increasing demand for improved 
root crop materials. It is felt that in some countries the number of professional staff is 
still inadequate to carry out the necessary research to meet the needs of their respective 
programs as well as regional commitments. There is also a need to determine how many 
mid-level (B.S. and Ag. Diploma) researchers are needed to effectively support the 
advanced degree scientists. Of course, these training priorities need to be tempered with 
the ability and willingness of the individual governments to support these researchers once 
they have returned from training. 
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7. What technologies have been developed as a result of the 
network program? 

Improved varieties of cassava and sweet potato are the predominant technology developed 
as a result of the network program. The numbers of each being multiplied and/or released 
(as of December 1991) are summarized in Table 8. All of these varieties have been 
developed with support from IJTA through ESARRN either through assistance in the 
evaluation and cleaning of local varieties or the provision of improved materials from 
IITA. Seven of the cassava varieties and eight of the sweet potato varieties mentioned 
above originated from IITA. Results from sweet potato on-farm trials conducted in 
Zambia in 1988/89 in two districts showed that three improved sweet potato varieties (TIS 
8164, TIS 2534 and TIS 70352) which were provided by I1TA, significantly out yielded the 
local varieties (Table 9). 

A technology which has been introduced by UTA and has proven to be beneficial to 
farmers in Uganda and Malawi is rouging and selection of clean planting material in areas 
badly affected by the cassava mosaic virus disease. In Malawi, yield increases of 286 to 333 
percent were recorded as a result of use of clean material as compared to infected 
material. 

In most network countries where elite cultivars are now available to farmers, the demand 
for planting materials could not be met. Multiplication of improved planting material, 
which is a problem to most programs, is being largely overcome by the establishment of 
multiplication centers in various parts of the individual countries and the training of 
extension technicians and farmers in rapid multiplication techniques. 

One of the main problems of cassava and especially sweet potato planting material is their 
rapid perishability. Methods of increasing the life of planting material has been studied in 
Tanzania and now need to be extensively tested in the region. Both cassava and sweet 
potato are extensively intercropped in the network collaborating countries. Cassava 
intercropping systems have been studied in Tanzania and the 2 most productive systems are 
now undergoing on-farm verification (they are cassava + maize; cassava + maize + sweet 
potato). 

Rapid sun-drying and storage technologies that will reduce post-harvest losses of cassava 
are being developed in Uganda and new foods prepared from fresh cassava roots are 
presently being tested in Zambia and Malawi. New processing technologies for the 
production of various food forms have been introduced from West Africa into the network 
countries and are being tested in Zambia and Malawi. 
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VI. Other Specific Issues and Project Activities 

A. Assess the impact of project activities on national research 
policies, resource allocations for root and tuber crops research 
and the improvement in management or organization of 
participating country programs. 

There is evidence that root crops are playing an increasingly important role in national 
research prioritization which is reflected in both government planning documents as well 
as budget allocations. In Malawi root crops have been designated as the second most 
import research crop (first is maize). Root crops have also increased as research priorities 
in Rwanda, Zambia and Uganda. It was reported that Angola has also moved cassava up 
on its list of research priorities following a visit by ESARRN consulting team, where the 
Minister of Agriculture pledged 5 Billion Kwanza (US$ 83,000) for root crop research. In 
Tanzania government allocations to root crop research have increased from 1.4 million 
Tanzanian Schillings in 1987/88 to 6.5 million (US$ 30,000) in 1990/91. The Ugandan 
Government allocated 12 million Ugandan Schillings to root crop research in 1988/89, 13 
million Schillings in 1989/90, and is expected to increase this to around 30 miffion 
Schillings (US $30,000) in 199 1/92. 

It is difficult to determine how much of the increase in importance placed on root crops is 
attributable to ESARRN or IITA. It is clear that in some countries it was only when crisis 
situations arose (such as severe mealybug infestations and outbreaks of viruses) which 
brought life threatening food shortages, that some national leaders really began to 
recognize the importance of root crops. However the ability of the NARS, with support 
from IITA/ESARRN, to respond with effective research programs is certain to have helped 
to cOnvince policy makers that they were capable of addressing the problems and worthy 
of additional support. The network has helped by assisting NARS researchers in testing 
and breeding varieties of cassava and sweet potatoes which yield better and are resistant 
to drought, pests and viruses. It also seems fair to say that the network has been effective 
in helping to increase the awareness of national research policy makers of the importance 
of root crops by actively interacting with national research leaders. In addition, field visits 
by the Director General of IITA and his interaction with government officials also helped 
to focus the attention of policy makers on root crops. 

Although budget shares seemed to validate that root crop research is in fact increasing in 
importance, the amount of financial resources allocated to agricultural research in the 
region remains meager. Most national programs, particularly Zambia and Uganda, rely 
heavily upon bi-lateral donor support to carry out their root crops programs. One reason 
for this is the fact that most of the countries in the region have experienced successive 
years of poorly performing economies and questionable fiscal management. As a result, 
most are participating in stringent structural adjustment programs which, among other 
things, curtails fiscal expenditure. In any event, it is still necessary to continue efforts to 
lobby for increased government support for root crop research and to scrutinize 
government budget allocations. Perhaps this can best be done by demonstrating how root 
crop research can have a positive impact on farmers' lives. 
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Given this set of realities, the network can play an increasingly important role by helping 
the national root crop research programs to accomplish more with limited funding and help 
to alleviate desperate situations in poorer rural areas which often bear the brunt of these 
reforms. Rwanda has been singled out as a model in which a very effective root crop 
research program is being carried out with relatively small amounts of funding provided by 
the Rwandan Government and IDRC. ESARRN has played a key role in illustrating the 
efficiencies of the Rwanda system to other root crop programs in the network through visits 
supported by IITA/ESARRN. Another way to help alleviate the government budget 
problem is for ESARRN to assist in locating private sector interests to invest in root crop 
research. 

Government commitment is also reflected in staffing levels which vary from country to 
country. In most cases there were at least two professionals (usually an agronomist, 
breeder or entomologist) who had advanced degrees and were working full time on root 
crops. In addition, some countries had at least one other person either designated or in the 
process of obtaining a relevant advanced degree. However, funding for mid-level staff (ag. 
diploma) and adequate field staff was inadequate. The bottom line is that in general each 
country has a core staff which can carry the program and their efforts appear to be 
enhanced considerably by the network but their programs are curtailed a bit by the lack of 
operational funds. 

Through training courses and exchange visits to other more developed programs the 
national root crop programs have also benefitted from the network in organizing and 
management of root crop research. Nevertheless, when the mandate to conduct sweet 
potato research was shifted from 11TA to CIP, it did create some confusion for the NARS. 
Uganda and Burundi, for example, reacted to the change in mandate by pulling sweet 

out of their root crop program and creating a separate sweet potato program 
which has resulted in inefficiencies in the operation of both programs. Hence, there 
remain some important organizational issues within ESARRN to sort out. 

B. Assess the effectiveness of UTA's technology information system and 
the extent to which it is being utilized to disseminate developed 
technologies to the interested parties and targeted groups in the 
region. 

11TA has an impressive array of channels through which information on technologies 
generated by the institute and other information of relevance to its mandate are 
disseminated to NARS and the general public. Prominent among these channels are; 
meetings and workshops, training courses, exchange visits, library services, publications, and 
the popular media. 

IITA hosts several meetings, including an annual Root Crops Collaborators meeting, which 
provide excellent opportunities for root crop researchers in Africa to exchange views, 
standardize methodology and update their knowledge through discussions and field visits. 
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IITA scientists participate actively in ESARRN NARS research planning/review meetings 
upon invitation. They also take advantage of other less formal gatherings, such as farmer's 
organizations, to transfer information. Training courses also provide an effective means 
to pass on information on new technology. Visits to national programs by 11TA scientists 
and sponsored study/familiarization visitsStandard 
attend all such meetings in Africa to provide simultaneous translation (English/French and 
occasionally, Spanish and Portuguese).HTA provided for full sponsorship of 15 NARS 
scientists, two interpreters, the publication of the proceedings and good backstopping of the 
host country program (Ghana) for the 1991 symposium of ISTRC. Another example was 
the 1990 ESARRN workshop in Mansa which was attended by seven 11TA scientists and 
three senior managers (including two program directors). 

The institute has virtually an open door policy for visitors from around the world to use the 
library and consult with scientists. IITA has an excellent collection of books, journals, 
reports, bibliographies, etc., on tropical agriculture and is continually modernizing 
operations to facilitate access to information. Lending, photocopying and bibliographic 
search services are available to users. The Publications unit produces a wide array of 
publications including: 

i. Annual progress reports 

ii. Research highlights 

iii. Journal contents 

iv. Conference/workshop proceedings 

v. Books 

vi. Information bulletins 

vii. Newsletters 

viii. Audio-visual materials 

ix. General audience publications 

x. Research bulletins 

In collaboration with the scientists, and special involvement of the Training Materials 
Specialist, research guides, production manuals, field guides and other training manuals are 
continually generated mainly in English and French. The institute's scientists also publish 
articles in international scientific journals and readily supply reprints of such articles upon 
request. 

34 



IITA is increasing its use of the popular media through press conferences and 
encouragement of press interviews on the institute's activities. Over the past few years 
there has been a substantial increase in the number of newspaper, magazine, radio and 
television features especially in the host country. Visits by journalists from Europe and 
USA have led to good exposure of the institute's activities. 

Promotion of these avenues for information has been through personal contacts with NARS 
scientists and demonstrations at various meetings. Publications like annual progress reports 
and newsletters are mailed to most collaborators on the mailing list of the institute. There 
is room for improvement in distributing these materials through ESARRN since it was 
noted that these materials are often slow in researching the root crops researchers in the 
region. However, this is an area where demand from NARS would help facilitate the 
process. Through other IARCS, like CIAT and CIP, the network has similar information 
resources from which to seek support. 

C. Assess collaborative research projects and regional research 
activities that are being conducted by NARS as to whether the 
research objectives are consistent with those of the donors, and 
IITA as stated in the Grant Agreements and other official 
project documents and whether these sub-projects are perceived 
by National Programs to be relevant to their priority needs or 
only those of ESARRN. 

The ESARRN Steering Committee has oversight responsibilities for the selection of 
collaborative research sub-projects and regional research activities. Since the participating 
international research institutes, donor agencies and NARS are represented on the Steering 
Committee, these representative have the responsibility of ensuring that the sub-projects 
and regional projects are consistent with their own objectives. In addition, these same 
representatives regularly attend the Heads of Program Meetings at which collaborative 
research is planned as well as participate in regional workshops where research results from 
collaborative studies are presented and reviewed. 

Through field visits to the national programs and discussions held with scientists, heads of 
root and tuber crops research programs and directors of NARS, it was clear that the sub- 
projects and regional projects were perceived by NARS to be relevant to their needs. The 
proposals of the collaborative projects shown in Table 4 and Appendix C originated from 
the NARS which had already begun work in some of these areas. 

D. Assess the performance and impact of the trainees from the 
training received through the project. 

One of the greatest positive long term effects that ESARRN will have on the development 
of root crops technology in the region will come through training. Most of the people in 
leadership positions in the cooperating programs received some form of training under the 
auspices of HTA/ESARRN. An examination of the national programs shows that there is 
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a close relationship between the output of the various programs and the number and 
caliber of the trained professional and technical staff. 

ESARRN collaborators are slowly climbing the professional ladders in their respective 
national research systems and are moving into senior positions from which they can 
influence national agricultural policies. In some cases they have already managed to assist 
in helping to obtain more local financial support for root crop research. 

It is the opinion of the review team that these personnel are just beginning to have an 
impact on national food security and farmer well-being. The training of technical support 
staff has had a good effect on the outcome of the programs, especially in large countries 
with very few professional staff such as Tanzania. Extension staff who have been trained 
by IITA have also contributed to the increased multiplication and distribution activities 
outlined in Section IV.A.5. Overall the review team felt that the number and quality of the 
trials conducted by the collaborators has increased largely as a result of sustained training 
efforts by ESARRN. 

E. Assess the performance and impact from new root crop 
varieties developed as well as the cropping practices that have 
been validated and adopted. 

Substantial progress has been made in the development of new cassava and sweet potato 
varieties. It is felt that the new varieties are presently contributing to household food 
security, which is expected to increase considerably over the next 2 to 3 years. This 
information will need to be tracked and recorded soon in order to continue justifying 
agricultural research expenditures by donors as well as host governments. 

The new varieties have consistently produced higher yields under station and on-farm 
conditions. Yield results which showed dramatic increases in yields of improved varieties 
of cassava and sweet potato from Rwanda and Malawi were presented in Section V.A.2. 
Results of on-farm trials with sweet potato in Zambia over a three year period confirmed 
the superiority of improved varieties over local ones (Table 9). In Uganda cassava tissue 
culture materials from ITTA (TMS 30572 and TMS 30395) were compared with 4 local 
varieties in two different locations and outperformed the local varieties in both. In all of 
the network countries, selected varieties are either being multiplied and distributed, are 
undergoing on-farm verification, or are in the advanced stages of selection. 

The review team made an attempt to quantify the impact of varietal releases which have 
been accomplished to date. These results are summarized in Table 10 below. 
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Table 10 

Expected Yield Estimates from 
Improved Varieties of Cassava and Sweet Potato 

Yield Estimate of Total Expected 
Increase Area Planted Increase in 

(Improved By Farmers Yield 
less local) 
Tons/Ha Ha Tons 

CASSAVA: 

Malawi: 
1989/90 12 100 1,200 

1990/91 12 180 2,160 

Rwanda: 
1988/89 15 60 900 

1989/90 15 100 1,500 

1990/91 15 100 1,500 

TOTAL INCREASE IN CASSAVA PRODUCTION 7,260 TONS 

SWEET POTATO: 

Malawi: 
1989/90 5.5 12 66 

1990/91 5.5 250 1,450 

Rwanda: 
1988/89 12 24 288 

1989/90 12 120 1,440 

1990/91 12 279 3,348 

Mozambique: 
1990/91 15.5 200 3,100 

TOTAL INCREASE IN SWEET POTATO PRODUCTION 9,692 TONS 

Sources: Rwanda: Ndamage, George (1991); Akoroda, M. (1991) 

Malawi: Estimates made by N. Alvarez. 
Mozanibique: IITA (1991) Activities, Achievements and Impact of 
ESARRN in Kenya, Mozambique,Tanzania, and Uganda. 
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The lack of accurate data on adoption rates and yield estimates of actual production of 
improved varieties in farmers' fields has made this task difficult and these results should be 
viewed as crude estimates. However, the team feels we have come up with estimates which 
state the minimum impact ESARRN, with I1TA support, has had on total production of 
cassava and sweet potatoes in the region. Based on reports the review team heard while 
traveling in the region, it is likely that the adoption of these improved varieties and 
improved practices has been considerably greater since it appeared that farmers were 
distributing the improved materials among one another. It should also be pointed out that 
all of the ESARRN collaborating countries who are actively participating in cassava and 
sweet potato multiplication activities should be in a -position to greatly increase the number 
of varieties released over the next 2 to 3 years (hence, the team feels much greater impact 
is yet to come). 

If the NARS root crop researchers wish to expand the support for their activities, as well 
as the network activities, they need to keep adequate records on the adoption and 
performance of these technologies. Accurate impact estimates need to be made for total 
production of root crops as well as for the impact at the household level. For the root 
crops programs to effectively persuade donors as well as their own governments that they 
deserve their continued support they must be able to demonstrate that they are having a 
significant impact on the well-being of farmers as well as addressing the food security needs 
of the region. 

There is little information being collected by the network or the NARS regarding the farm 
level economics of cassava and sweet potatoes. From the evidence that we do have, yields 
for cassava can be expected to increase by over 100% through the adoption of improved 
planting material and management practices, while sweet potato yields can be expected to 
increase .by approximately 85%. Since the added input costs of obtaining these yield 
increases are likely to be minimal, the biggest cost increase to the farmer would be the 
increase in family labor and perhaps some hired labor at peak periods of demand. Hence, 
it is likely that the adoption of improved varieties of cassava and sweet potato are 
financially viable to the farmer (whether or not they are economically viable for the 
national programs to pursue is another question). 

However, there is no excusing the fact that appropriate research on the financial viability 
of the technologies being tested is not being done. The network, with IITA backstopping, 
should be working with the NARS in collecting basic farm level economic data and making 
financial comparisons between returns generated with recommended technologies and 
traditional technologies as well as with other production alternatives in the cropping system. 

Indications are that they might be able to accomplish some impact in these areas and it 
would be a great loss if no one took the time to record it. 
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F. What are the prospects of maintaining a regional network root 
crops research program with a possible scenario for devolution 
of IITA and CIP involvement? 

It is now feasible to talk of root crops research programs in all countries in the region, 
albeit at different levels of maturity depending on staff strength. The will to support root 
crops research into the future is evident among the NARS as evidenced by the SACCAR 
root crops initiative, however, financial support will be a limiting factor. Studies on the 
comparative economic advantages of growing root crops compared with other food security 
crops will need to be commissioned as soon as possible to further strengthen the 
justification. The relative advantages of root crops in sustaining the resource base should 
be thoroughly studied and used to further enhance the argument for their development. 

It is possible to foresee the evolution of increasing independence of the national programs 
from the technical support of the IARCs, turning the JARCs more into equal partners than 
coordinators. However, there is a considerable way to go before the national programs and 
the network can function without any technical support or financial assistance from I1TA, 
CIP or some other collaborating organization. The ability to accomplish this requires that 
local governments have the financial resources and political will to not only support their 
national root crops programs, but to assume the responsibilities of the network as well. In 
addition, the NARS will have to be aggressive in taking on responsibilities to run the 
network and in promoting the importance of root crops in the region. Nevertheless, the 
team did feel that progress was being made in increasing the stature of root crops in the 
region and in strengthening the national programs such that they were becoming more 
independent. 

G. Is research in the regional network context proving to be a 
relative cost-effective approach to NARS? 

Some of the ways in which cost savings and efficiencies can be realized by the NARS 
through participation in a network are: 

i. Improved organization and management of the research program; 

ii. Less duplication of research in the region from; 

a. The sharing of varietal materials suitable to the region, 

b. The exchange of research results in one country which 
shortens the length of time research needs to be 
conducted in another country, 

c. A particular national program focuses on an area of 
research for the region, 
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iii. More efficient system for regional communication and information 
sharing. 

ESARRN has been successful in helping to realize some of these benefits. They have 
promoted Rwanda as an example of superior organization and management of root crops 
research by facilitating interaction between Rwanda root crop researchers and other 
researchers in the network. The network has also done well to help exchange varietal 
materials obtained from IITA and other network collaborators which show good potential 
for meeting the needs of countries in the region. The sharing of varietal material as well 
as research results conducted in the region has benefitted some NARS researchers by 
cutting down the length of time needed to get varieties to the stage where they can be 
released to farmers. 

ESARRN has also facilitated and supported collaborating national root crop programs in 
conducting research for the region. Countries were selected to take the lead in researching 
topics in which they had an interest and adequate expertise and for which there was 
sufficient regional importance. The research topics covered are outlined in Table 4 and 
Appendix C. 

There have also been benefits realized through improved communication between the 
collaborating NARS and easing the difficulty in sharing information. While difficult to 
quantify, the review team has concluded that presently benefits from the network activities 
are sufficient to justify its existence. However, it should be pointed out that many of these 
benefits have yet to yield their full potential. For instance most of the regional research 
activities have not yet yielded results which are ready to be shared with the collaborating 
countries in the network. In addition, improvements in communications and information 
sharing need to be made before ESARRN can be credited with having established an 
efficient communication network. 

It is also difficult to assess if expenditures on network activities are cost-effective relative 
to direct bi-lateral support for root crop research. While most programs are maturing 
enough to use bi-lateral support to obtain measurable tangible results, there are definitely 
cost savings to be realized through the operation of a strong and effective network. The 
team feels that for most of the countries collaborating in the network, both types of support 
is going to be needed for now to build effective root crop research programs. The length 
of time bi-lateral support will be needed depends most on how the individual countries can 
recover economically and how much their respective governments are willing to contribute 
to root crop research. By the same token it is generally the research programs which are 
least developed, who have the most to gain from the network. 
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VII. The Future Structure of ESARRN 

The review team considers that the network, with IITA support, has made an outstanding 
contribution to the development of strong root crop research programs in several of the 
member countries. Progress since the mid-term review was carried out in 1989 has been 
particularly impressive. However, as the number of countries in the network grows, 
alternative proposals regarding how ESARRN might be restructured to best serve the 
needs of the NARS in East and Southern Africa in the future are being considered. The 
review team considered the following four options for review. In all cases the team felt it 
would still be necessary to keep one institution as the executing agency, however, any 
collaborating institutions would have their own budget for staffing and training as is 
appropriate. 

Option 1: ESARRN functions as it is presently structured with the 
addition of a Communication/Documentation specialist. 
Headquarters is still in Malawi with a staffing level of; 

i. One Coordinator, 
ii. One Agronomist, 
iii. One Administrative Assistant, 
iv. One Communication/Documentation 

specialist. 

One major change would be to locate the Administrative 
Assistant and Communication/Documentation specialist in 
Lilongwe, while the Agronomist and Coordinator remain at the 
Chitedze Research Station. 

Option 2: Similar to Option 1 with one important difference. The 
coordinator and agronomist will both be specified as scientists, 
one specializing in cassava and one specializing in sweet potato 
(implying they are employed by different institutes). They 
would work together in the same office and one would be 
designated as the coordinator (employed directly by the project 
executing agency), but both would handle financial matters 
pertaining to their separate institutes. 
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Option 3: ESARRN is dissolved into two separate networks, SARNET for 
Southern Africa and EARRN for Eastern Africa, with no 
official linkages between the two (separate steering 
committees). SARNET would remain in Malawi, while 
EARRN would be located in (perhaps) Uganda. Both would 
be structured and staffed as in Option 2. In Uganda the 
Administrative Assistant and Communication/Documentation 
specialist would be located in Kampala while the Agronomist 
and Coordinator are located at the Namulonge Research 
Station. 

Option 4: Same as in Option 3 except that ESARRN would remain as the 
primaiy network and SARNET and EARRN would be sub- 
components. The present steering committee for ESARRN 
would preside over both sub-networks. 

The main advantage the review team saw in Option 1 is that by adding the 
Communication/Documentation specialist and setting up an administrative office in 
Liongwe, it would help relieve the communication difficulties ESARRN is now 
experiencing. However, there was still the disadvantage of having to cover a large number 
of countries in the network. Also, this option does not allow for an option for the 
collaborating institute on sweet potatoes to be as directly involved. Option 2 has the same 
advantages and disadvantages as Option 1 except that it provides for better collaboration 
between supporting institutes. 

Option 3 provides the opportunity to give better coverage to the participating countries. 
However it take advantage of networking between East and Southern Africa. The 
other main disadvantage is that it would cost about twice as much to implement. Since 
SARNET and EARRN would each be covering fewer countries it may be possible to 
merge the administrative assistant and communication/documentation specialist positions 
to reduce costs a bit. Option 4 would have the same benefits and costs as Option 3 except 
that it builds upon the existing linkages between root crop researchers in Eastern and 
Southern Africa. It would also be a little less costly since there would only be one steering 
committee (where Option 3 would have 2 steering committees). 

The review team was in favor of Option 4 as the best way to assist the NARS in the region 
in continuing to build an effective root crops research network and to facilitate the 
collaboration between international institutes which are backstopping these efforts. 
However, the cost increase would be substantial and would have to be justified with specific 
output and impact indicators aimed at benefiting farmers and consumers as well as making 
a substantial contribution to food security in the region. 
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