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EXECUTIVE SUMMARY

Background

A desk review was completed in 1995 of the Agency's activities in the Sub-Saharan
region during the previous ten years, covering soil science, irrigation and plant nutrition,
plant breeding and genetics, and agricultural biochemistry. As a follow-up of the
recommendations of this review, a field evaluation covering activities in Kenya, Senegal,
Tanzania and Zambia, as four of the six participants in the first phase of the ongoing
regional project "Increasing Food Security in Sub-Saharan Africa", was conducted in 1996
jointly with the FAO Programme and Budget Evaluation. Ethiopia and Niger were not
included in the field evaluation.

To date, total disbursements during the last ten years in the 19 projects considered
in this evaluation amounted to $2.5 million, evenly distributed in the four countries, plus
about $500,000 for training funded outside the projects. Agency inputs included isotope
analysers, sample preparation equipment, moisture and density gauges, labelled fertilizers,
isotopes and supporting soil laboratory equipment, training of researchers and technicians
and expert advice on research trials and on-the-job training on the use of laboratory
equipment.

Effectiveness and Impact

Average ratings on effectiveness by research topic can be summarized as follows:

Soil Fertility-Water
Research results and extension were of
Acceptable Satisfaction. (*)
The status of research teams was of
Acceptable Satisfaction. (*)

Pesticides ! Plant Breeding
Research results were of Acceptable i Research results were of Acceptable
Satisfaction. I Satisfaction.
Research team is of Acceptable j Status of research team in Zambia was
Satisfaction. j of High Satisfaction.

I Research team in URT was of Low
I Satisfaction.

(*) The variability between the countries visited is high.

The major research conducted in the participating countries with regard to soil
science dealt with assessing fertilizer uptake of crops (barley, groundnuts, millet, maize,
wheat, soybeans, rice); nitrogen fixation in grain legumes and trees; assessing the
agronomic effectiveness of indigenous phosphate rock as a source of fertilizer for various
crops; and studies on drought resistance of crops. Research has been completed in some
cases and results were extended, such as, in Senegal, the best performing N-fixing cowpea
varieties and fertilizer packages for groundnuts and millet. Also in Senegal, the model
developed under this sub-programme for forecasting yields of groundnuts earned the
President's prize, and the model is used by the Ministry of Agriculture. The results of the
local phosphate rock assessment programme in Zambia is likely to have important economic
consequences if the investments for exploitation of the deposits materialize. However, in
most cases statistical data were not yet sufficient for demonstrating the value of the
research results for further extension. A permanent and substantial involvement of potential
research end users was not promoted, although in some cases it exists.

Some of the project counterparts were promoted to positions of institutional
responsibility in their own countries, and thus a significant number of highly qualified
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researchers in strategic positions fully understand the potential benefits of isotope
techniques in soil-plant-water research programmes. A number of researchers have
completed their PhDs with Agency support.

Research in plant breeding was supported by the Agency in the United Republic of
Tanzania and in Zambia. In Zambia, research on mutation breeding of indigenous fruit trees
has been abandoned owing to technical difficulties and lack of response by extension
services and farmers. In 1994, work on tuber crops began, and mini-tubers of potatoes are
currently being produced and virus screening is under way. Micropropagation of cassava
clones and geranium cultivars is also being undertaken for a commercial seed company.
The mutation breeding programme in Tanzania started with the irradiation of barley in 1992
and research on promising lines is continuing.

One project was funded in Kenya at the University of Nairobi for research on the fate
of pesticides. Equipment and substantial expert advice were delivered to support research
on DDT, DDE and parathion in tropical soils, their persistence in corn and beans and their
presence in milk samples. Research results indicate high content of residues in milk
samples, and a surveillance programme was recommended to the Kenyan Pesticide Control
Board, the recipient of the results. The results of these studies have been published.

Recommendation 1

The fundamental question should be posed when future support requests are
assessed, of whether the choice of nuclear techniques is adequate to address the problems
posed within a given research programme, in the context of the public funding available for
agricultural research.

In particular, special attention should be placed on the possibility of utilizing the
existing or new national/regional infrastructure for various agricultural programmes or in
programmes of a global nature, rather than in short term applications related to specific
projects.

Efficiency — Cost Effectiveness

Average ratings of efficiency as well as cost-effectiveness considerations are
summarized below for the various research topics supported by the 19 projects reviewed.

Soil Fertility-Water Mgmt.
Design Considerations
The average linkage between Agency
inputs and research outputs was of

i Acceptable Satisfaction.
: Cost-Effectiveness

Average utilization and functioning of
equipment was of Low Satisfaction.
Implementation/Agency Inputs
Expert advice was of High
Satisfaction.

; Fellowships and on-the job training by
i experts was of High Satisfaction.

j Average fitness-for-purpose of
i equipment was of Low Satisfaction.

Pesticides

The linkage between Agency inputs and
research outputs was of Acceptable
Satisfaction.

Utilization of and functioning of equipment
was of Acceptable Satisfaction.

Expert advice was of High Satisfaction.

Fellowships and on-the job training by
experts was of High Satisfaction.

Average fitness-for-purpose of equipment
was of Acceptable Satisfaction.

Plant Breeding

The average linkage between Agency
inputs and research outputs was of
Acceptable Satisfaction.

Utilization and functioning of equipment
was of Acceptable Satisfaction.

Expert advice was of Acceptable
Satisfaction.
Fellowships and on-the job training by
experts in Zambia was of High
Satisfaction.
Timeliness of fellowships and on-the job
training by experts in Tanzania was of
Low Satisfaction.
Average fitness-for-purpose of equipment
was of High Satisfaction.
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While the provision of hardware was strongly emphasized, illustrative examples of
more cost-effective approaches can also be found within the sub-programme. For example,
in Senegal, more than 1000 P-32 samples were sent for analysis to the Pasteur Institute in
Dakar. On the other hand, a liquid scintillation counter was delivered in 1989 under a
regional training event to the Bambey Agriculture Research Centre after the research on
phosphate had been phased out. The equipment was never used and there are no trained
personnel to operate it.

Although, in most cases, moisture and density gauges appear to have been
extensively utilized, also outside Agency projects, cost-effective use of other equipment was
not always achieved. The reasons for the relatively low utilization of equipment are
manifold, and the long breakdown periods of N-15 analysers might have contributed.
However, only an insignificant number of samples were sent abroad for isotope analysis
during these long periods of unavailability. With some exceptions, laboratory facilities were
not utilized within the context of other donor-funded projects, in most cases because the
research objectives did not require the application of such accurate techniques.

In some countries, laboratory equipment was supplied to institutions which were not
geographically or organizationally well placed to provide services to other institutions within
the country. However, it is now becoming more usual to concentrate facilities for isotopic
analysis in central soil laboratories where sophisticated analytical capabilities as well as
operating staff and maintenance services are available. This is a good approach which
should be fostered by the Agency and Member States to ensure wider and sustainable use
of equipment, thereby enhancing cost-effectiveness.

Agency inputs to date in plant breeding have included one fully operational in-vitro
tissue culture laboratory in Zambia, with an additional facility foreseen for delivery to a bean
research institution. Scientific seeding equipment was delivered to Tanzania. While expert
advice and training of Tanzanian researchers in tissue culture was provided some four years
ago, in-vitro tissue culture facilities have not yet been provided, as no agreement has been
reached on its location. In retrospect, this support appears premature and the Agency
should encourage the counterpart to conduct a realistic assessment of the sustainable
viability of the laboratory.

Recommendation 2

The supply of hardware inputs within projects needs to be based on cost-
effectiveness assessments. Additionally, isotope analytical equipment needs to be located
in soil laboratories of commensurate degree of sophistication, preferably in central research
facilities, so as to favour the wider use of the facility in the research programmes of the
various national research centres. Such laboratories would also benefit from the availability
of general infrastructure for maintenance and repair.

Relevance and Sustainability

It can be concluded that the projects under review have supported relevant
agricultural activities in all the countries visited, expert advice and training components
being the most relevant Agency inputs. Some equipment delivered was however, not strictly
required to achieve the agricultural research results and alternative approaches, such as
analysing samples in other laboratories, have successfully been used in some cases.
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In general, sustainable utilization of equipment and human resources in national
research programmes and for training purposes has not been achieved. However, the
ongoing regional project "Increasing Food Security in Sub-Saharan Africa" provides an
opportunity for meaningful utilization of these facilities. Within the framework of the regional
project, the facilities are being used for end user oriented fertilizer and pesticide studies in
collaborative on-farm demonstration trials with FAO.

Recommendation 3

The shortage of operational funds to carry out the agricultural research activities that
the projects under review have contributed to, suggests that consideration needs to be
given to the integration of Agency's technical co-operation in wider agricultural research
programmes.

The possibility of participating in other multiple donor-funded research network
programmes should be explored. Sustainable use of the facilities could be further fostered
if teaching institutions such as universities are encouraged to incorporate relevant aspects
of nuclear technology in their curricula.

Recommendation 4

The existence of adequate radiation protection infrastructure needs to be taken into
account when assessing requests for technical assistance involving the utilization of
radioactive isotopes in agricultural research.
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1. INTRODUCTION

1.1. BACKGROUND

During the ten years from 1985 to 1994, the Agency spent a total of $92.3 million on
technical co-operation activities in its Member States in the Africa region. The largest share
of these activities ($32.6 million or 35.4%) was devoted to the sector of food and agriculture.

A review was requested in 1994 of the Agency's activities in the region in
soil/plant/water management during the past ten years, covering soil science, irrigation and
plant nutrition (5B), plant breeding and genetics (5C), and agricultural biochemistry (5G). A
desk review was completed in 1995 and it was recommended to conduct a field evaluation
on a number of selected countries in the sub-Saharan region participating in the food
security programme jointly implemented by FAO and IAEA, to obtain information on the
impact achieved to date. The present evaluation covers activities in Kenya, Senegal,
Tanzania, and Zambia as participants in the first phase of the food security programme.

All countries covered by this report are ranked, according to UNDP's Human
Development Report (1994), among the group of countries with "low human development".
The average annual population growth rate is over 3%, and per capita food production, as
compared to 1979-81, has slightly increased only in Kenya, while in the other countries
there has been a decrease.

As a rule, the majority of funds disbursed went towards the supply of equipment,
chemicals and isotopes, a lesser part was expended on provision of expert services, and
the remaining funds were spent on training provided through project-funded fellowships and
scientific visits. In addition, some training was funded under regional manpower
development projects or under Type II arrangements.

Figures 1.1 and 1.2 summarize the distribution of the 19 projects under review, per
country and Agency inputs. To date, total disbursements in the last ten years in the 19
projects under the sub-programme amounted to $2,451,852, evenly distributed in the four
countries. On the whole, project-related and project-funded fellowship training amounted to
about $500,000, bringing up the total disbursements in this component to 15%. Project-
related interregional and regional training courses were also attended by participants from
these countries. Details on the projects under evaluation are found in the desk evaluation
report, document IAEA-PDE-95/01.

1.2. REASONS FOR THE EVALUATION

A desk review preceding the mission was prepared in order to investigate: (i) local
infrastructures in place to support project-related activities, including expertise, facilities,
equipment or others; (ii) whether activities initiated by Agency-supported projects have been
sustained; (iii) what progress is being made by projects currently under implementation; and
(iv) whether any of the results of the research carried out under the Agency-sponsored
projects have already been transferred to the local farming communities through national
extension services or programmes.
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Figure 1.1
Disbursement Distribution - per Component
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Figure 1 . 2 - Disbursement Distribution - Per Country
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The desk review established that considerable capacity building had taken place
during the past ten years. Relevant technologies have been transferred to the counterpart
institutions involved. Their laboratories have been upgraded through the equipment
supplied by the projects, and the staff have received relevant training, either in situ by the
many experts provided, or abroad through Agency sponsored fellowships, scientific visits
and training courses.

The desk review concluded that all projects addressed key national priority areas
and could have a significant and sustainable socio-economic impact. However, concrete
figures on research results, yield increases or on potential savings due to the projects'
achievements were missing. It was thus decided to obtain additional, up-to-date information
through field evaluation missions addressing in particular the above mentioned issues.

The field mission was undertaken as a joint evaluation exercise by FAO Office of
Programme, Budget and Evaluation and the Evaluation Section of the Department of
Technical Co-operation of the IAEA.
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1.3. HOW THE EVALUATION WAS CONDUCTED

From 4 to 25 May 1996, missions were fielded to Kenya, Senegal, Tanzania and
Zambia, in order to gather project-related data not available from the Agency's files and
address the evaluation questions listed above.

The evaluation methodology applied attempts to measure project-specific and overall
programme quality and performance by utilizing in an integrated manner a methodology
based on a logical framework of design1. An attempt has been made to understand and
quantify, as an afterthought, the elements contributing to efficiency and effectiveness, as
well as the impact achieved, although such achievements could not be compared against
pre-established yardsticks. It has to be recognized that most of the projects under
evaluation were implemented at a time when the present requirements of project design
quality were not applied. The risks and opportunities to the future relevance and
sustainability have also been analysed. The Terms of Reference of the evaluation, included
in Annex A2, provide additional details.

The field evaluation to Kenya, Tanzania and Zambia was carried out by:

• Mr. Bemd Bultemeier, Evaluation Officer, FAO Office of Programme, Budget and
Evaluation; and

• Mr. Benjamin Mukuna, Country Officer, Department of Technical Co-operation, IAEA.

The field mission to Senegal was carried out by:

• Mr. Didier Picard, Scientific Director, CIRAD (Centre de cooperation internationale en
recherche agronomique pour le developpement), France.

• Ms. Silvia Alamo, Head, Evaluation Section, Department of Technical Co-operation,
IAEA.

1.4. STRUCTURE OF THE REPORT

The evaluation report is divided into three main chapters. Chapter 1 presents the
background information on the evaluation; Chapter 2 presents the methodology applied in
the review; and Chapter 3 presents the evaluation findings for the sub-programme in Kenya,
Senegal, Tanzania and Zambia, respectively.

There are three annexes to this report. Annex A1 presents the major features of the
sub-programme delivered in each Member State, including a description of the institutional
profile, inputs and activities and research outputs. The terms of reference of the evaluation
are found in Annex A2. Annex A3 provides the field mission agendas.

1 See document IAEA - TCSEV Guidelines and Procedures - 96/01
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2. EVALUATION METHODOLOGY

2.1. AREAS OF ASSESSMENT

The evaluation framework applied in this exercise is based on the Logical
Framework Approach (LFA)1 for project design. The general definitions adopted and the
relationships between the evaluation concerns and the elements of project design are
represented in Figure 2.1.

Figure 2.1 - Evaluation Concerns
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Efficiency was assessed as per the following factors: (a) project design quality,
measured by the appropriateness and linkage of inputs and the activities that transform
them into outputs; (b) project implementation, measured in this case by frtness-for-purpose
of inputs, and budget utilization; and (c) cost-effectiveness, assessed by the utilization of the
laboratory equipment delivered.

Effectiveness is a measure of the extent to which the project objective has been
achieved or is likely to be achieved. Given that quantitative objectives and indicators of
performance were not pre-determined at the project or sub-programme level at the planning

1Adapted from "Evaluation, Based on the Project Cycle Management Method", March 1994, by K.
Samset, Scanteam International, Oslo, Norway. Developed for the Foundation for Advanced Studies
on International Development, Japan.

IAEA - SER - 96/03



IAEA/FAQ EVALUATION - SOME SECTORS OF AGRICULTURE IN KEN, SEN, URT AND ZAM 2 .2

stage, the evaluation needed to judge whether the results achieved through the projects
were adequate.

Impact is a judgment on the extent to which the project has contributed (positively or
negatively) to the overall goal.

Relevance is a judgement on the extent to which the project addressed a national
priority, adopting a commensurate design approach.

Sustainability is a measure of the extent to which the achievements can be expected
to last after projects are terminated.

2.2. EVALUATION PROCESS

(a) The inputs from various sources and their links and relationships with the project
activities, outputs and goals are discussed in Annex A1 .

(b) The evaluation questions associated to the key determining factors in each of the
areas of assessment are summarized in Table 2.1, together with the methods used
to address them and the estimated reliability of the information obtained.

(c) Based on the answers to the evaluation questions, the evaluation matrixes included
in Section 3 were constructed and the ratings assigned.

(d) Judgements were made against each evaluation question as to whether they were of
High, Acceptable or Low Satisfaction or Not Achieved.

(e) The evaluation findings and recommendations relate to the ratings assigned and aim
at further enhancing the positive aspects, while reducing the risks.
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AREA OF 1
ASSESSMENT i

Table 2.1 - Evaluation Questions and Instruments
EVALUATION

QUESTIONS METHODS RELIABILITY j

Efficiency.
* Project design

* Project
implementation

• Were the aspects requiring assistance adequately identified
and supported.

• Were Agency inputs fully connected to the project outputs
and objectives.

• Were the IAEA inputs of expert advice, specialized
equipment and training 'fit-for-purpose'.

• Was the equipment delivered utilized in a cost-effective
manner.

Desk review and
field visit

Medium

Effectiveness:
• Is there sufficient trained staff to manage and operate

laboratory facilities.
• What results have been obtained utilizing the support

delivered under these projects.
• Have these results been extended beyond the institutions.

Field visit High

impact
• What were the effects or socio-economic benefits of the

research results.
Field visit High

Relevance:
• Was the support provided by the Agency under these

projects relevant to the national agricultural research
activities.

• Were the Agency inputs relevant to the agricultural
research activities.

Field visit High

Sustainabitity:
• Is the laboratory equipment delivered being used on

agricultural research.
• Is the expertise that the projects helped to create still

available.

Field visit High
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3. RESULTS OF THE EVALUATION

3.1. PROFILE OF THE ACTIVITIES UNDER THE PROJECTS

Figures 3.1 and 3.2 below represent the distribution among the major research
subjects supported by these projects.

Figure 3.1
Distribution - by Research Topic and Country
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Figure 3.2
Distribution - by Input and Research Topic
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The results of the implementation of these 19 projects in the four countries included
in this review are listed in Table 3.1, covering the infrastructure and manpower capacities
available and the research applications conducted.
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The counterpart institutions are either national agricultural research institutions, in
some of the countries covering wide research scopes, centralized and closely linked to the
Ministry of Agriculture; in other countries specialized in research subjects, such as trees or
beans, and linked to a lesser extent to the Ministry of Agriculture; and universities.
Dependence on external funding for agricultural research is high, and the unavailability of
national resources for operational funds or even salaries, not funded by the Agency, has
proved to be a constraint throughout the implementation of most of the projects. Agency
funding seems to have been in most cases the only source of external funding for these
projects, albeit French bilateral assistance to Senegal was successfully combined for the
research conducted on irrigation management and hydric stress on groundnuts and millet.

A profile of the outputs and inputs in the major research subjects supported by these
sub-programmes follows.

So/7 Fertility and Water Management

• The Agency inputs have included isotope analysers, sample preparation equipment,
moisture and density gauges and labelled fertilzer, isotopes and supporting soil
laboratory equipment, training of researchers and technicians and expert advice for
research trials and on-the-job training on the use of laboratory equipment.
Disbursements on equipment amounted to 79% of this research subject.

• The use made of the facilities has varied, as illustrated by the following two extreme
situations. In one case, no use was made of the equipment delivered, which was not
even installed. In another case, replacement of worn-out equipment took place, after
extensive utilization. Scintillation counters for P-32 sample analysis were, in general,
utilized to a lesser extent than N-15 analysers, having had no utilization in one country.
Currently, N-15 analysers malfunction in most of the cases and control units have been
changed to PC based. The number of samples analysed ranges between 200 and
2000. Some laboratories provide isotope analytical services to other research
institutions. Moisture and density gauges appear to have been extensively utilized in
most cases, also outside Agency projects.

• The major research applications dealt with assessing fertilizer up-take of crops (barley,
groundnuts, millet, maize, wheat, soybeans, rice); studies on intercropping with nitrogen
fixing leguminous trees; assessing the efficiency of phosphate rock for various crops;
and studies on drought resistance of crops.

• Research was completed in some cases and results were extended, such as the best
performing N-fixing cowpea varieties, or fertilizer packages for groundnuts and millet, in
Senegal. Also in Senegal, the model developed under this sub-programme for
forecasting yields of groundnuts merited the President of the Republic's prize and is
utilized by the Ministry of Agriculture. The results of the local phosphate rock
assessment programme, in Zambia, is likely to have important economic consequences,
if the investments for exploitation of the deposits materialize. However, in most cases
statistical data is not yet sufficient for demonstrating the value of the results obtained for
further extension. Such is the case for the multi-purpose trees or fertilizer uptake tested
in Kenya, where research is still on-going. Research on fertilizer up-take and water
management on various crops in Zambia was abandoned. Additionally, four ISRA
researchers, in Senegal, completed their PhD in soil-plant-water management.

IAEA-SER-96/03



IAEA/FAQ EVALUATION - SOME SECTORS OF AGRICULTURE IN KEN, SEN, URT AND ZAM 3.3

Plant Breeding

This research subject was supported by the Agency in Tanzania and Zambia.

• Agency inputs to date have included one fully operational in-vttro tissue culture
laboratory in Zambia and scientific seeding equipment to Tanzania. A full in-vitro tissue
culture laboratory was requested by Tanzania, but no agreement has been reached so
far as to its location. An additional tissue culture facility is foreseen to be delivered to a
bean research institution in Zambia. Expert advice and project-funded fellowship
training in this subject have received support to similar extent as hardware. However, in
Tanzania expert advice and training of researchers in tissue culture was provided long
ago, while the facilities have not been provided yet.

• In Zambia, mutation breeding of indigenous fruit trees was conducted and in-vitro
establishment of some varieties was achieved. Research on fruit trees was abandoned
due to technical difficulties and lack of response of extension services and farmers.
However, in 1994 work on cassava was started and currently mini-tubers of potatoes are
produced and virus screening is under way, as well as micropropagation studies on
cassava clones and geranium cultivars, for ZAMSEED. Recently, a separate plant
breeding programme on beans is receiving Agency support. The mutation breeding
programme in Tanzania started with the irradiation of barley in 1992 and research on M5
populations is on-going, but actual release of improved cultivars is still some years away.

Pesticides

One project was funded in Kenya, delivering equipment and substantive expert
advice, supporting research on DDT, DDE and parathion in tropical soils, their persistence in
corn and beans and their presence in milk samples. Research results point at high content
of residues in milk samples and a surveillance programme was recommended to the
Kenyan Pesticide Control Board, recipient of results. The results of these studies have
been published in the Bulletin of the Environmental Contamination and Toxicology.
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Theme/ i Institution/
\ Country i Laboratory/Status
!KENYA
i Soil Fertility/ i KEFRI/
; Agroforestry \ Sample preparation
i i equipment/Operable

| Soil Fertility j KARI/
i Isotope Analytical
i Laboratory plus moisture &
; density gauges.

: Pesticide \ University of Nairobi,
1 Dept. of Chemistry/
I Liquid scintillation counter
: and sample preparation
j equipment/
i Operable

SENEGAL
Soil Fertility i ISRA/

i Isotope Analytical
! Laboratory at Bam bey
1 Research Unit. N-15
i analyzer malfunctioned
I after 1992.
I -No use made of the
i scintillation counter.

Irrigation Mgt. \ ISRA/
; Moisture & density gauges
; at Bambey Research Unit.
I Operable.

Table 3.
Available trained

staff

-Fellowships to two
researchers and one
technician.
-Two more
nominated.

-Fellowships to four
researchers.
-Fellowships to two
technicians on N-15
analysis.
-Fellowships to three
researchers.

-One senior
researcher leading
the isotope lab.
-One fellowship to
one university
researcher.
-One technician
trained in N-15
analysis.
-Two fellowships to
the main researcher,
who had left ISRA.
-One technician
trained in
maintenance of
gauges.
-8 technicians
operating the gauges.

1 - Status by Research Topic
Research results

-Research on Multi Purpose Trees.
-Screening of Calliandra calothyrus
as effective for intercropping with
maize (double maize yield).
- Limited extension of results so far.

-Research on maize fertilizer uptake
-Field experiment during 1994-1995.
Results not yet representative.
-Research on-going.

-Fate of DDT, DDE and Parathion in soils
and crops - maize and beans;
-Fate of chlorovinfenfos in milk, confirming
hazards for infant consumption;
-Results made available to Pesticide
Control Board of Kenya;
-Monitoring programme proposed.
-One Ph.D. and three MSc. completed.

-Better N-fixing cowpea varieties screened.
Extension was accomplished.
-Optimum fertilizer dosage (reducing by a
factor of 3) for groundnuts and millet
extended.
- Two Ph.D. completed.

-Drought resistant groundnut varieties
identified.
-Models to forecast groundnut yield with
pluviometry and hydric stress. Won
President's research prize.
- Three Ph.D. completed.

No. of samples
taken/analysed

-130 samples analysed for
N-15, 30 in the UK, 100 in
KARI.

-108 P-32 plant samples,
117 KEFRI samples for N-
15 analysis.

-About 100 samples
analysed.

-2000 N-15 samples
between 1989 and 1992.
-Samples analysed for P-32
at Pasteur Centre.

-Gauges used in most trials.
-All ISRA gauges repaired at
Bambey by trained
technician.
-Problematic interim
disposal of gauges at
Bambey.

Future use
foreseen

-Research on-
going.

-Participation in
the FAO/IAEA
food security
(RAF/5/036).

-Participation in
the FAO/IAEA
food security
(RAF/5/036).

-N-15 analyzer to
be applied in Food
Security
programme.

-Gauges used
in most trials.

Sheet 1 of 2
Other sources

of funding

FAO/IAEA/SIDA co-
ordinated research
programme

USA extrabudgetary ;
funding.

-Income from the |
analysis of samples j
for outside :
institutions. :

-French bilateral I



Theme/ Country

URT
Plant Breeding

Soil Fertility

Soil Fertility/
Agroforestry

ZAMBIA
Soil Fertility/
Agroforestry

Plant
Breeding

Institution/
Laboratory/Status

SELIAN/SARI
-Scientific seeding
equipment.

Mlingano/
N-15 analyzer - Inoperable,
never installed nor used
SELIAN/SARI
-Soil lab with N-15 analyzer.
-Malfunctioning of
spectrometer from 1994 to
March 1996).

MMCRS/
-Full soil lab for N-15, P-32
analysis and moisture-
density measurement
delivered and replaced.

Tree Research Centre /
-Fully functional in-vitro
tissue culture

Msekera Regional
Research Station/
Laboratory not delivered yet.

Table
Available trained
staff

-Two researchers
trained through
fellowships.
-Scientific visits of 3
researchers.

-Four researchers
trained through
fellow-ships.
-Two technicians
trained in N-15
analysis.

-Six researchers and
one technician on
isotopic analysis.

-4 scientists and one
technician, (2
scientists have left
TIRC)

-CP currently on a
fellowship program-
me.

( 3.1 - Status by Research Topi
Research results

-Irradiation programme on barley. M2, M3
and M4 populations tested.
-Currently at farmers' experimental plots.
-Release still in some years.

-Research on alley cropping for N fixing
trees abandoned (no irrigation facilities at
SARI, pests and diseases on trees).
-Field experiments on fertilizer use
efficiency of crops: barley, maize and rice.
-Research on BNF potential of different
types of beans and soybeans.

-Evaluation of local phosphate rock - field
experiments on various crops. Preliminary
financial analysis point at commercial
interest. A pilot PAPR plant set up.
-Studies on BNF in grains and legumes,
intercropping experiments, extension not
accomplished.
-Water management and fertilizer
optimization studies on wheat, soy, maize,
rice, etc. Studies not continued.
-Mutation breeding and in-vitro propagation
of indigenous fruit trees abandoned.
-Commercially oriented towards in-vitro
establishment of cassava cultivars.

-Plant breeding programme on beans at its
inception. Some irradiated mutants appear
interesting.

C

No. of samples
taken/analysed

-In vitro culture lab
requested, but agreement
with IAEA on site not yet
reached.

-2000/3000 N-15 analyses
per year, also for outside
institutions.

Laboratory replaced for the
most part, worn out after
extensive use.

Future use
foreseen

-Research on-
going.
-SARI involved in
Food Security
Programme.

-Expansion of
laboratory towards
virus screening
and
micropropagation
of roots and
tubers.
-Involved in Food
Security Program-
me.

Sheet 2 of 2
Sources of
Funding

External funds ;
amount to 60-96%
of budget.

Potato breeding ;
funded by
ZAMSEED ;
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3.2. OVERALL PERFORMANCE ASSESSMENT

The overall summary of goals, outputs and results achieved in the countries visited
by the evaluation missions are presented in Table 3.2. The evaluation results on the areas
of assessment, for each Member State, are presented in Tables 3.3 to 3.6. These tables
are further analysed in this chapter, and the bases presented in Annex A1.

TABLE 3.2 - Profile of the Activities Under the Projects

DESIGN ELEMENTS

OVERALL
GOALS

AGRONOMIC
OUTPUTS AND

RESEARCH
RESULTS

OPERATIONAL
OUTPUTS -

LABORATORY
FACILITIES

TRAINED
TEAMS

KENYA
Improvement of Soil
Fertility: BNF and
fertilizer uptake.
Improved Pesticide
Use Efficiency.

On-going research in
farmer environment
points at three
multipurpose tree
species with high BNF
potential at KEFRI.
Pesticide fate
information has been
provided to Kenya
pesticide Control
Board.

Fully operational
isotope sample
preparation
laboratory at KEFRI.
Fully operational N-
15&P-32 Laboratory
operable at KARI.
Fully operational
isotope sample
preparation and
liquid scintillation
counter for pesticide
research and training
at Nairobi University.
KARI: 4 scientists and
2 technicians for N-15
analysis.
KEFRI: 2 scientists
and 1 technician.
Nairobi University: 4
scientists.

SENSfSAL
Improvement of water
management for major
crops.
Reduction in mineral
application or import.

Climatic zones
determined & water
needs of millet, and
groundnuts - taking into
account soil water
reserves, pluviometry
and drainage: Model
developed to forecast
yields of groundnuts and
to determine hydric
stress on groundnuts
(President's price for
Scientific Research, in
1992). Drought
resistant varieties
screened.
Soil information obtained
for optimizing fertilizer
use for millet,
groundnuts and cowpea.
Cowpeas varieties of
high BNF potential
screened.

At Bambey, humidity
and density gauges fully
operational for multiple
uses.
At Bambey, N-15
spectrometer poses
operational problems,
not fully used.
P-32 liquid scintillation
counter never used.
A central lab planned in
Dakar, where isotope lab
is to be moved to.

ISRA:
1 Bioclimatology
Programme Manager.
8 technicians for gauge
operations and
maintenance.
1 Soil fertility Program-
me Manager.
1 Technician for N-15
analysis / No trained
staff on P-32 analysis.

TA«ZASIA
Halt declining soil
fertility.
Reduction in mineral
application or import.
Increase availability of
high quality fodder
from leguminous trees
and shrubs.

Inconclusive results
for BNF potential
leguminous trees.
Research focused on
determination of BNF
potential of different
genotypes of common
beans; field
experiment on BNF
potential of different
genotypes of soy
beans; and on-farm
experiments on
fertilizer use efficiency
by rainfed maize and
rice.
M5 lines of barley
being evaluated on
station and farms.
Research on local
phosphate rocks
abandoned.

Scientific seeding
equipment and fully
functional N-15
laboratory.
P-32 lab. equipment
recently arrived and
space conditioned.
Final location of the
tissue culture
laboratory still under
discussion.

SELIAN Agric. Res.
Inst.:
5 scientists trained in
plant breeding and
genetics (36m/m).
4 scientists and 2
technicians on N-15
analysis (28 m/m + 6
m/m).

ZAMBIA
Development of locally
avail, phosphate rock.
Improved fertilizer use
and W management.
Increase crop
production by BNF.
Improve indigenous
fruit tees and cultivars
of cassavas and sweet
potatoes and beans

Pilot PAPR
processing plant set
up at UNZA
(commercial interest
on PAPR evident).
Studies completed on
fertilizer uptake (P by
maize) and BNF on
leguminous trees.
Extension not yet
accomplished.
Studies on soil water
losses and mgmnt not
continued.
Mutation breeding and
in-vitro prop of fruit
trees abandoned.
Commercially oriented
ongoing in-vitro
establishment of
cassava cultivars.

Fully functional in-vitro
tissue culture lab. at
TIRC.
N-15 & P-32 analytical
facilities fully
operational at
MCARS.

4 scientists and 1
technician for tissue
culture lab. (2
scientists have left
TIRC).
6 scientists and 1
technician for isotopic
analysis at MCARS.
1 scientist on plant
breeding at
MSEKERA
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3.2.1. Effectiveness - Impact

Average ratings on effectiveness can be summarized as follows:

Soil Fertility-Water
Research results and extension were of
Acceptable Satisfaction. (')
The status of research teams was of
Acceptable Satisfaction. {*)

Pesticides
Research results were of Acceptable
Satisfaction.
Research team is of Acceptable
Satisfaction.

Plant Breeding
Research results were of Acceptable
Satisfaction.
Status of research team in Zambia was
of High Satisfaction.
Research team in URT was of Low
Satisfaction.

f ) The variability between the countries visited is high.

The major reasons for the ratings of effectiveness were:

• Sustainability of research results has been hampered by various factors. Research on
fertilizer use efficiency in Senegal, for instance, was confronted with the changes that
occurred in the agricultural sector in most of the participating countries. Privatization
and/or weakening of extension services have resulted in fertilizer or seeds not being
extended to farmers, with the exception of the cotton companies, which still remain in
the public sector. Agricultural research has accommodated to this reality by increasing
the links with the recently promoted farmer co-operatives. More and more agricultural
research is conducted in the farm environment, thus improving the likelihood of
extension of seed or practices.

• With some exceptions, equipment delivered under the projects was not utilized within
the context of donor-funded research projects. This was due to some lack of
acceptance by some donors and by the type of research conducted, not needing in most
cases the application of these techniques. The regional Food Security Programme is an
opportunity for improving the utilization of these facilities.

• In spite of the important training effort, in some instances it appears that these events
were generally focused on nuclear applications, and that interdisciplinary research was
not sufficiently stressed (the absence of national agroforestry experts in the
establishment of the leguminous tree plots at SEDAN is a case in point).

• A permanent and substantial involvement of potential research end-users was not
promoted, although it exists in some cases.

Recommendation 1

The fundamental question should be posed when future support requests are
assessed, of whether the choice of nuclear techniques is adequate to address the problems
posed within a given research programme, in the context of the public funding available for
agricultural research.

In particular, special attention should be placed on the possibility of utilizing the
existing or new national/regional infrastructure for various agricultural programmes or in
programmes of a global nature, rather than in short term applications related to specific
projects.
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3.2.1. Efficiency

Average ratings of efficiency as well as cost-effectiveness considerations are
summarized below.

Soil Fertility-Water Mgmt.
Design Considerations
The average linkage between Agency
inputs and research outputs was of
Acceptable Satisfaction.
Cost-Effectiveness
Average utilization and functioning of
equipment was of Low Satisfaction.
Implementation/Agency Inputs
Expert advice was of High
Satisfaction.
Fellowships and on-the job training by
experts was of High Satisfaction.

Average fitness-for-purpose of
equipment was of Low Satisfaction.

Pesticides

The linkage between Agency inputs and
research outputs was of Acceptable
Satisfaction.

Utilization of and functioning of equipment
was of Acceptable Satisfaction.

Expert advice was of High Satisfaction.

Fellowships and on-the job training by
experts was of High Satisfaction.

Average fitness-for-purpose of equipment
was of Acceptable Satisfaction.

Plant Breeding

The average linkage between Agency
inputs and research outputs was of
Acceptable Satisfaction.

Utilization and functioning of equipment
was of Acceptable Satisfaction.

Expert advice was of Acceptable
Satisfaction.
Fellowships and on-the job training by
experts in Zambia was of High
Satisfaction
Timeliness of fellowships and on-the job
training by experts in Tanzania was of
Low Satisfaction.
Average fitness-for-purpose of equipment
was of High Satisfaction.

The major reasons for the ratings of efficiency were:

The first isotope laboratory equipment delivered to Tanzania arrived broken, and was
not repaired nor ever installed and has important weight on the funds for inputs not
utilized in research activities. A surprising illustration of the misconception of efficiency
in this case is the comment quoted under "Achievements upon completion" in the closing
report: "The project was implemented as planned".

Strong emphasis was placed on technology transfer and infrastructure building, with
lower consideration of cost-effectiveness aspects or approaches. Illustrative examples
of cost-effective approaches can also be found within the programme. More than 1000
P-32 samples were sent for analysis to the Pasteur Institute, in Dakar. On the other
hand, one liquid scintillation counter was delivered to the Bambey Agriculture Research
Centre and it was never used nor any capability remains locally for utilizing P-32.

The N-15 analysers delivered have malfunctioned in almost every country.
Replacement of control units might improve this issue. Liquid scintillation counters, for
P-32 sample counting, were on the average under-utilized.

The major use of isotope laboratories appears to have been related to the theses of the
project counterparts. Sustainable utilization on research programmes or for high
education and training purposes has not been achieved on the average.

The reasons for the relatively low utilization of isotope analysis equipment are manifold.
The long periods of unavailability of analysers might have contributed somewhat.
However, the number of samples sent by the various laboratories for isotope analysis
elsewhere during the long periods of unavailability was not significant. The high cost of
labelled fertilizer or other isotopes would make them unaffordable for many institutions.

Often, project counterparts were at research centres located far from the capital cities
and lacked basic scientific infrastructure for applying the techniques.
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Recommendation 2

The supply of hardware inputs within projects needs to be based on cost-
effectiveness assessments. Additionally, isotope analytical equipment needs to be located
in soil laboratories of commensurate degree of sophistication, preferably in central research
facilities, so as to favour the wider use of the facility, when necessary, in the research
programmes of the various national research centres. Such laboratories would also benefit
from the availability of general infrastructure for maintenance and repair.

3.2.3. Continued Relevance

Soil fertility and degradation problems in Sub-Saharan Africa have been a priority in
all countries visited. The relevance of the Agency's projects in the field of soil fertility and
water management (nitrogen fixation, fertilizer use efficiency, agroforestry) has continuously
been accorded high priority in the countries involved. The crops subjected to research,
groundnuts in Senegal, wheat and barley in Tanzania, have ranked high in national
agricultural research programmes.

The relevance of the Agency's support is perhaps not only to be measured in relation
to the actual research undertaken; of equal importance may be the provision of research
facilities that are important for a variety of research applications, and that did not exist in the
countries before. The current involvement of most of the institutions supported by these
projects in the FAO/IAEA Food Security Programme benefits greatly from the facilities
supplied by the Agency. Similarly, in-vitro laboratories have become basic features in most
plant breeding activities.

Questions remain concerning the translation of research findings into concrete
agronomic results (such as extension recommendations or release of improved cultivars),
and whether in the case of commercially important crops, commercial end-users should
make a higher contribution to the research. The absence of even crude financial projections
in research proposals is particularly felt.

3.2.4. Risks and Opportunities on Impact, Relevance and Sustainability

The table below summarizes the factors that constitute valuable assets for the sub-
programme, as well as those that pose risks to achieving its objectives.

Impact

Relevance

Sustainability

Opportunities
• Current trend to provide research or

propagation services to clients.

• Participation in Food Security
Programme.

• Participation in programmes regional
network for assessment of soil
degradation.

• Participation in Food Security
Programme.

• Current trend to provide research or
propagation services to clients.

Risks
• Production of cassava by the Tree Research Centre, in

Zambia, poses a potential problem as for its mandate
vs. that of MAFF's Tuber Research Team.

• Lack of national funding for research activities in
agroforestry in Kenya. Some counterpart's activities,
including some related to the soy bean component of
the Kenyan Food Production Programme (KAFPROD)
have been delayed for this reason.

• In most countries, shortaqe of operational funds.
• Lack of radiation protection regulations and

infrastructure poses a concern for using P32
technology or for disposal of gauges, e.g. in Senegal.

• Lack of funding for consumables, maintenance, spares,
retraining and upgrading in most countries.
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Recommendation 3

The possibility of participating in other multiple donor-funded research network
programmes could also be explored. Sustainable use of the facilities could be further
fostered if teaching institutions such as universities are encouraged to incorporate relevant
aspects of nuclear technology in their curricula.
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3.3. ANALYSIS OF PERFORMANCE, BY COUNTRY

3.3.1. KENYA

Table 3.3 - Overall Assessment - Kenya

PROJECT
DESIGN

ELEMENTS

OVERALL
GOALS

OBJECTIVES

OUTPUTS

ACTIVITIES +
INPUTS

EFFICIENCY

Cost effectiveness
of equipment Not
yet Achieved.
KARI N-15&P-32
analytical facility
operable. High
Satisfaction.
University of
Nairobi pesticide
lab fully operable:
High
Satisfaction.
Linkage between
Agency inputs and
research results
was of High
Satisfaction

EFFECTIVE-
NESS

Progress of
research on N
fixing trees, High
Satisfaction.

Progress on
pesticide research:
Acceptable
Satisfaction.
Operation team
successfully
trained: High
Satisfaction.

IWPftCT

Recognizing that
progress of
research activities
and infrastructure
building is
adequate, the
intended impact
has not been
anticipated in
quantifiable terms.

RELE-
VANCE

Farmer demand of
N fixing trees:
Acceptable
Satisfaction.

Information on
pesticide fate
provided to Control
Board of Kenya:
Acceptable
Satisfaction.

Role of
counterparts in
agronomic
research: High
Satisfaction.

Relevance of
isotope laboratory
in Food Security
Programme: High
Satisfaction.

SUSTAiNA*
SiUTY

The unavailability
of local operational
funds pose a
concern in this
respect.

'All Agency inputs were directly connected to the intended results and all laboratory facilities delivered are
continuously working.

Some Outstanding Issues - Shortage of Operational Funds

The agricultural research activities in agroforestry have received both bilateral and
multilateral support. However, national funding in terms of operational budget was
insufficient. Except for the project counterpart, the majority of staff mentioned in the project
request left and did not actually participate in the implementation of the project. Thus, the
implementation of the research activities was delayed, and so was Agency input. The
shortage of scientific staff, for instance, prevented the fellowship programme to develop as
anticipated.
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In spite of the priority assigned by the Government to this research topic, the
termination of external funding might jeopardize its continuity.

Operational funds are also lacking to the team conducting research on pesticides at
Nairobi University. This, together with the high cost of chemicals and the unavailability of
spares, poses important concerns with regard to the sustainability of this effort. The
participation of the counterpart in the Regional Food Security Programme will permit the
continuity of funding and enhance further sustainability.

The focus of the soil fertility and water management activities up to date was on
infrastructure building and technology transfer and experiments are being conducted by the
counterpart institution.

The isotope laboratory will be utilized to support the FAO/IAEA special programme
on increasing food production in support of food security for low in-come food deficit
countries in Sub-Saharan Africa (RAF/5/036). A non-governmental organization, Kenya
Accelerated Food Production (KAFPROD), is co-ordinating the programme. The role of
nuclear techniques is to carry out nutrient and pesticide monitoring studies in demonstration
trials. Monitoring has already started in six maize production farms in Kakamenga district.
Baseline data line has been obtained from the six farms and monitoring of nutrients and
pesticides is currently going on. About 40 farms have been selected by the special
programme for supporting soy bean production, all of which will be included for determining
baseline information data and some representative farms will be selected for nutrient and
pesticides monitoring utilizing labeled fertilizer.

However, the lack of appropriate operational funds has delayed some counterpart
activities, including some related to the soy bean component of the Kenyan Food
Production Programme (KAFPROD) mentioned above.

Future prospects include performing on-farm multidisciplinary studies of plant
nutrition and water management aimed at improving and maintaining plant productivity
under low resource conditions. This knowledge will be utilized to develop and promote
appropriate specific technologies for improved agricultural production in important agro-
climatic zones in Kenya.
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3.3.2. SENEGAL

Table 3.4 - Overall Assessment - Senegal

PROJECT
DESIGN

ELEMENTS

OVERALL
GOALS

OBJECTIVES

OUTPUTS

ACTIVITIES +
INPUTS

EFFICIENCY

Cost-effectiveness
of facilities:
Humidity and
density gauges:
High
Satisfaction.
Sample
preparation
equipment: High
Satisfaction.
Liquid scintillation
counter: Not
Achieved.
N0l-6e
spectrometer:

Low
Satisfaction.

Linkage between
Agency inputs and
research outputs:
Acceptable
Satisfaction

EFFECIiyE-
MESS

Water
management
research outputs,
High
Satisfaction.
Soil fertility and
BNF studies,
Acceptable
Satisfaction.

Humidity and
density gauges
utilization and
operation and
maintenance team,
High
Satisfaction.
N-15 analytical
facility operation:
Low
Satisfaction. N-
15 operation team,
High
Satisfaction
P-32 analytical
facility operation
and team, Not
Achieved.

IMPACT

Biochmatology
component: High

Satisfaction.

Soil information
and BNF studies:
Acceptable
Satisfaction

RELE-
VANCE

Role of counterpart
in agronomic

research: High
Satisfaction.

Relevance of N-15
Laboratory in Food
Security
Programme: High
Satisfaction.

P-32: Low
Satisfaction.
Retraining on P-32
analytical facilities
should be
considered by the
Agency, if relevant
applications are
identified.

SUSTAJNA-
BILITY

Biochmatology
component: High

Satisfaction.

N-15 Laboratory in
Food Security
Programme: High
Satisfaction.

Authority line
reinforced in
ISRA, strategic
plan under
development.

ISRA sources
of funding are
significant.

The creation of a
Central Lab in
Dakar where
isotope labs will be
placed, under the
supervision of the
project counterpart,
increases the
probability of
sustainable and
relevant utilization
of laboratories in
multiple research
programmes.
High
Satisfaction

Some Outstanding Issues

Maintenance of gauges is adequately ensured at ISRA. Support for maintenance
and repair of the gauges is also provided by the Institute pour la Technologie Nucleaire
Appliquee (ITNA), at Dakar, in terms of use of their laboratory and equipment. This institute
was supported by the Agency in the context of ad-hoc projects but the trained team has left
it. Due to disposal problems of spent radioactive sources, repairing equipment is preferred
to obtaining replacement equipment. Thus spares needed for repair are a priority.

Maintenance capability at Bambey for the N-15 analyser is insufficient to service the
equipment.
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During the visit made by the evaluation mission to the regional research units of
Bambey and Saint Louis, it was confirmed that none of the projects presently under way at
both sites require the precise analytical information which nuclear techniques provide.
However, the transfer of the isotope laboratory facilities to Dakar is planned, where one
central laboratory will be created at the Bel Air Centre, under the supervision of Ms.
Badiane. Such location will favour the wider use of the facility, when necessary, in the
research programmes of the various regional research centres.

The use of radioactive isotopes poses a problem until Radiation Protection
infrastructure is developed. Dealing with spent gauges also poses a problem that needs
consideration since no disposal facilities or related legislation is available in Senegal.

Occupational exposure is monitored by ITNA. Thermoluminiscence dosimeters are
read at ITNA and direct dosimeters are also used. However, no legislation was enacted and
the present approach could fail due to the lack of ITNA's mandate for conducting this task.
Training of operation personnel is provided internally.
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3.3.3. UNITED REPUBLIC OF TANZANIA

Table 3.5 - Overall Assessment - Tanzania

PROJECT
DESIGN

ELEMENTS

OVERALL
GOALS

OBJECTIVES

OUTPUTS

ACTIVITIES +
INPUTS

EFFICIENCY

SARI isotope
laboratory fully
operational: High
Satisfaction.

Linkage between
Agency inputs and
research outputs:
Low
Satisfaction.
(*)

EFFECTIVE-
NESS

No research
conducted at
Mlingano with N-
15 lab: Not
Achieved.
Research on
barley M5 lines in
station and farm
trials: High
Satisfaction.
N-15 soil testing
and nutrient
monitoring for
beans
programmes, other
institutions and
FAO Food Security
programme: High
Satisfaction.
Operation team
successfully
trained: High
Satisfaction.

IMPACT

Recognizing that
progress of
research activities
and infrastructure
building is
adequate, the
intended impact
has not been
anticipated in
quantifiable terms.

RELE-
VANCE

Research on
barley: High

Satisfaction.

N-15 soil testing
and nutrient
monitoring for
FAO/IAEA Food
Security
programme:
High
Satisfaction.

Role of
counterparts in
agronomic
research: High
Satisfaction.

Relevance of
isotope laboratory
in Food Security
Programme: High
Satisfaction.

SUSTAtNA-
BILITY

Research on barley
funded by brewers.

The unavailability
of local operational
funds pose a
concern in this
respect after
project termination.

*lsotope laboratory at Mlingano was not installed. Training associated to mutation breeding of barley (<50%, at
SARI expert services, fellowships and training) provided 2-4 years ago and equipment not purchased because of
lack of agreement on lab location. Training will have lost effectiveness by the time the lab arrives) . The need
for the lab at all should be reconsidered.

Some Outstanding Issues - Relevance and Sustainability

The relevance of the Agency's projects in the field of soil and water management
(nitrogen fixation, fertilizer use efficiency, agroforestry) has continuously been accorded
high priority in Tanzanian agricultural research. Wheat and barley research until recently
ranked second or lower in national agricultural research, but has always been important for
the Northern Zone.
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However, questions remain concerning the translation of research findings into
concrete agronomic results, such as extension recommendations or release of improved
cultivars, and whether in the case of commercially important crops, commercial end-users
should make a higher contribution to the research. The absence of even crude financial
projections in research proposals is particularly felt.

The Agency has provided substantial support to facilitate scientific exchange visits,
attendance by national researchers at seminars, etc. Yet in some instances it appears that
these events were generally focused on nuclear applications, and that interdisciplinary
research was not sufficiently stressed (the absence of national agroforestry experts in the
establishment of the leguminous tree plots at SEDAN is a case in point), and that also a
permanent and substantial involvement of potential research end users was not always
promoted.

The relevance of the Agency's support is perhaps not only to be measured in relation
to the actual research undertaken; of equal importance may be the provision of research
facilities that are essential for a variety of research applications, and that did not exist in the
country before. Such is the case with the N-15 laboratory; the current involvement of SARI
in the FAO/IAEA Food Security Programme benefits greatly from the facilities supplied by
the Agency. Similarly, in-vitro laboratories have become basic features in most plant
breeding activities.

Project sustainability is thus not only a question of continuation of research; it implies
also the need to ensure continuing availability of the facilities supplied with the project. It
can be argued that with the provision of expensive, and at the same time basic equipment,
arrangements should be made to guarantee the functioning of the equipment (in terms of
supplies, maintenance, operational funds, provision of fast moving spare parts) over the
equipment's life span. At the same time, the Agency must take adequate care that basic
preconditions regarding utilization of the equipment are met; a situation like at Mlingano
could have been avoided with closer scrutiny of the facilities available and preparations
made.
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3.3.4. ZAMBIA

Table 3.6 - Overall Assessment - Zambia

PROJECT
DESIGN

ELEMENTS

OVERALL
GOALS

OBJECTIVES

OUTPUTS

ACTIVITIES +
INPUTS

EFFICIENCY

Cost-effectiveness
of isotope
laboratory at
MMCRS, some
items had to be
replaced for worn-
out: High
Satisfaction.
Cost-effectiveness
of in-vitro lab.
facility at TIRC:
Acceptable
Satisfaction.
Linkage between
Agency inputs and
research outputs:
High

Satisfaction.

EFFECTIVE-
NESS

Continuous albeit
slow progress on
PAPR:
Acceptable
Satisfaction.
BNF and
agroforestry:
Acceptable
Satisfaction
Original research
on fruit trees at
TIRC: Low
Satisfaction,
Present focus on
roots and tubers:
High
Satisfaction.
Operation teams
successfully
trained: High
Satisfaction.

IMPACT

Wider recognition
of commercial
potential of
PAPR: High
Satisfaction
Too early to
assess BNF and
agroforestry
impact.
Potential impact of
N-15 lab used for
nutrient
monitoring under
FAO/IAEA Food
Security
Programme:
High
Satisfaction

In-vitro lab utilized
for potato tuber
propagation and
cassava
multiplication and
screening.
Potential impact:

nign
Satisfaction

RELE-
VANCE

PAPR, once
commercially
introduced: highly
relevant

BNF and
agroforestry: high
on Zambia's
research agenda

Roots and tubers:
top priority for
smallholders, also
as cash crop

Food legumes:
high on Zambia's
agric. research list
Nutrient monitoring
for FAO/IAEA
Food Security
programme:
High
Satisfaction.

Role of
counterparts in
agronomic
research: High
Satisfaction.

Relevance of
isotope laboratory
in Food Security
Programme: High
Satisfaction.

SUSTAINA-
BILiTY

Government
support to agric.
research generally
limited and volatile;
continued
dependence on
external funding
likely

PAPR work, once
commercialized,
should be self-
sustaining

The unavailability
of local operational
funds pose a
concern in this
respect after
project termination.
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Some Outstanding Issues - Relevance and Sustainability

The relevance of the Agency-supported projects in Zambia and their current
research focus is undoubtedly high. All research topics are reflected in ASIP, and Agency-
supported research in general has moved closer to practical application. PAPR work finally
appears to offer good prospects for commercial utilization (although this was already
reported in 1991), and would warrant a closer financial appraisal in order to inform potential
investors.

TIRC has moved in towards more commercial utilization of its research facilities so
as to ease funding constraints, and its concentration on root and tuber crops is also more
relevant to national food security targets. A potential problem is the mandate of TIRC, as
the institute as such has no official role in crops other than trees, and needs to have its
activities sanctioned through the active collaboration with the MAFF's Tuber Research
Team. Bean research finally could make an important contribution to improving rural diets,
as well as increasing farmers' cash incomes.

While research targets of Agency-supported projects are thus likely to remain on the
national priority list for agricultural research, continuation of the projects after termination
of Agency support is by no means guaranteed. The association of research with, or
utilization of research facilities for, a commercial client offers a partial remedy. However,
some research topics, including agroforestry, do not offer immediate financial incentives for
private sector involvement, and will continue to depend on public funds. The Agency could
possibly increase its efforts to identify other potential collaborators at regional or
international level (e.g. UNIDO for PAPR, FAO/ICRAF on agroforestry, etc.).
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ANNEX A1.

MAJOR FEATURES OF THE SUB-PROGRAMMES

JOINT lAEA/FAO EVALUATION OF THE AGENCY'S ACTIVITIES IN

SOME SECTORS OF AGRICULTURE IN
SUB-SAHARAN AFRICA

(BASED ON FIELD EVALUATION IN KENYA, SENEGAL, UNITED
REPUBLIC OF TANZANIA AND ZAMBIA)
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A1. MAJOR FEATURES OF THE SUB - PROGRAMME

A1.1. KENYA

Since 1985, the sector of food and agriculture has had a share of 30% in the
country's technical co-operation programme with the Agency. 36% was devoted to two
projects (KEN/5/015 and KEN/5/018) in the sub-sector of Soil Science, Irrigation and Plant
Nutrition (5B) and 16% to project KEN/5/16 in the sub-sector of Agricultural Biochemistry
(5G). Figure A1.1.1 presents a summary of this programme in Kenya, as implemented until
June 1996. As of April 1996, total disbursements amount to $486,810, distributed among
the programme components as represented in Figure A1.1.2. Tables A1.1 and A1.2 show
the approvals and disbursements for these three projects.

Figure A1.1.1
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Table A1.1 - Project Approvals

APPROVALS

PROJECT No.

KEN/5/015
KEN/5/016
KEN/5/018
TOTAL

EXPERTS

m/m
3.9
3.6
1.3
8.8

$
40,300
50,726
13,700

104,726

EQUIPMENT

$
108,000
99,591

119,340
326,931

FELLOWSHIP

$
57,600

0
46,600

104,200

TOTAL

$
205,900
150,317
179,640
535,857

Table A1.2 - Project Disbursements

DISBURSEMENT

PROJECT No.

KEN/5/015
KEN/5/016
KEN/5/018
TOTAL

EXPERTS

m/m
3.3
3.6
1.3
8.2

$
36,647
50,725
16,753

104,125

EQUIPMENT

$
107,795
99,575

120,101
327,471

FELLOWSHIPS

$
14,223

0
40,991
55,214

TOTAL

$
158,665
150,300
177,845
486,810

A1.1.1. Country and Institutional Profile

The Kenya Forestry Research Institute (KEFRI), the Kenya Agricultural Research
Institute (KARI) and the Department of Chemistry at the University of Nairobi have been the
three institutions whose research programmes and scientific networks have received
Agency support under this programme.

Agroforesiry - KEFRI

The rapidly increasing population in Kenya and the dwindling land productivity and
unavailability of fuelwood, timber and fodder resources have reached alarming proportions.
Consequently, the Government of Kenya recognized the urgent need for sustainable natural
resource management. The application of agroforestry practices that involve the deliberate
integration of trees and shrubs under the same land use management with crops and
livestock offers an opportunity to mitigate environmental degradation. This degradation
resulting from the negative effects of intensive cultivation and deforestation can be mitigated
by exploiting the nitrogen fixing potential of multipurpose trees and shrubs.

The national programmes and policies in terms of research in agroforestry are under
the responsibility of the National Agroforestry Steering Committee (NASC). KEFRI, the
counterpart institution for agroforestry, reports to the Ministry of Agriculture, Livestock
Development and Marketing, and operates in close collaboration with the Ministry of
Environment and Natural Resources, the International Council for Research in Agroforestry
(ICRAF), the Agroforestry Research Networks for Africa (AFRENA), the Kenya Agricultural
Research Institute (KARI) and the Biotechnology Project for Social Forestry Project (CARE).

The research activities supported by the Agency were initiated by KEFRI under a
FAO/IAEA/SIDA co-ordinated research programme for tropical humid, sub-humid and semi-
arid Africa.
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Pesticides - Department of Chemistry, Faculty of Science, University of Nairobi.

The use of DDT and other organochlorine pesticides has been banned or greatly
restricted in developed countries because of their stability and persistence after application.
However, DDT and other organochlorine pesticides are still extensively used in developing
countries, resulting in products reaching the consumer with high pesticide concentrations
and in pesticide leaching from agricultural lands into water bodies.

The Kenya Government has formulated an environmental action plan and has set up
the Pest Control Products Board of Kenya, mandated to regulate pesticide distribution and
use.

The local component of the ongoing FAO/IAEA project on "Increasing Food Security
in Sub-Saharan Africa" also involves the participation of the pesticide chemistry laboratory
(National Agricultural Laboratory and University Department of Chemistry) in order to:
establish pre-harvest intervals of commonly used pesticide in agricultural products;
determine the pesticides to be used in post-harvest protection of farm products in different
agro-climatic zones; and investigate translocations of pesticides from sites of application to
different environmental compartments, including soil and water uptake, bioaccumulation and
biomagnification up in the food chain by flora and fauna.

Soil Fertility Programme

Soil acidity, phosphorous fixation capacity of most soils, low level of soil organic
matter and inadequate soil moisture have been the major problems affecting crop
production in Kenya. The National Agricultural Research Laboratories conduct regular field
research to formulate the optimum application of fertilizer for most food crops. However, the
quantification of the fertilizer utilization efficiency by the crops was difficult due to lack of
isotope techniques. Thus, the Agency was requested to assist in the introduction of nuclear
techniques for improving the efficient use of fertilizers.

A1.1.2. Objectives of the Sub-Programmes

The main objectives of the three sub-programmes supported by the Agency are:

• To screen multipurpose tree species for their adaptability to low phosphorus, for high
potential of atmospheric nitrogen fixation and for their contribution to the nitrogen status
of soils and associated food crops.

• To provide infrastructure for determining the fate, degradation and dissipation rates of
pesticides under field conditions.

• To establish facilities for the use of isotope techniques in soil/plant studies, to assess the
efficient use of fertilizers and irrigation, through studies of mineral and water dynamics
and balance, and through BNF studies.

A1.1.3. Research Outputs

Agroforestry

Multipurpose tree (MPT) experiments were set out by KEFRI, in association with
CARE, ICRAF and KARI, under the FAO/IAEA/SIDA co-ordination programme for tropical
humid, sub-humid and semi-arid Africa. Hedgerow intercropping was tested by KEFRI, as a
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low input crop production strategy in sites located in different agroecological zones:
Mombasa (humid); Maseno (Sub-humid); Machakos (Semi-arid); and Muguga (Highlands).
The MPTs used included: Calliandra calothyrus, Gliricidia sepium, Leucaena leucocephala,
Markhamia lutea and Sesbania sesban. The results of the hedgerow intercropping
experiments are the following:

• Hedgerow intercropping with Calliandra calothyrus on average produced the highest
amount of maize yield 3.2t/ha, as compared with the control (1.6 t/ha). In addition,
hedgerow intercropping also reduced run off and soil erosion compared to the control
plots.

• Research results for Leucaena and Gliricidia follow in the ranking.
• Other MPTs, such as Markhamia lutea and Sesbania have shown a progressive

reduction in maize yield and proved unsuitable for hedgerow intercropping when cut and
managed as a hedge.

• A drop in maize yield over time was observed, probably induced by deficiency of
phosphorous.

• The crop yield in semi-arid sites has shown little positive effects compared with sub-
humid sites, mainly attributed to soil moisture competition between the hedges and the
crops.

• Plot alley cropped with Calliandra, Leucaena and Gliricidia sepium have higher soil
organic matter and nutrients status than control plots.

• The nitrogen use efficiency of the utilization of Calliandra, Leucaena and Gliricidia
pruning by the associated crop has been noted to be generally low. It is estimated that
nitrogen contribution from pruning of these three species provided about 40 Kg N/ha to
the associated maize crop.

• Alley cropping with Gliricidia and Leucaena maintains higher soil fertility levels than in
control (no hedgerow) treatment.

• Soils with low nitrogen levels have shown a more positive response to hedgerow
intercropping than soils with high nitrogen. The addition of large quantities of organic
residues seems to have a positive effect on phosphorus deficiency, even though there is
still need for supplemental phosphorus in critically deficient sites. Addition of low doses
of phosphorus and Rhizobium inoculation is recommended.

Although additional research is required for adaptability trials, as a prerequisite to the
development of extension packages and a decision to support increased extension, the
potential and limitations of hedgerow intercropping are becoming clear. These preliminary
results have been spread to the farmers and the demand for MPTs is very high.

The activities under this research programme have been supported by the Agency,
through expert advice, providing methodological guidance with regard to trial protocols and
isotope utilization. N-15 labelled fertilizer was applied and samples were prepared and
analysed in the UK and more recently at KARL P-32 was not used to determine phosphorus
absorption.

Pesticides

Under this project, a number of studies on the fate of insecticides in the environment
were conducted by the University of Nairobi, Department of Chemistry, Colleges of
Biological and Physical Sciences, dealing with residues in tropical soils, storage of
insecticide in grain and insecticide content in milk.
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The dissipation and degradation of C-14/DDT, C-14/DDE and C-14/parathion in
tropical soils of Nairobi were studied under field and laboratory conditions for a period of six
months. The research results can be summarized as follows:

• The three chemicals were found to dissipate more rapidly from tropical soils than from
temperate soils;

• Volatilization was the major dissipation process for C-14/DDT;
• While the amounts of DDT in treated soils decreased with time, DDE remained

unchanged throughout the experiments;
• Parathion decreased with time while paraoxon, p-nitrophenol and p-aminophenol

increased during the study.

The dissipation of carbofuran in flooded and non-flooded soils was studied during
111 days:

• Carbofuran was found to dissipate more rapidly under flooded than under non-flooded
conditions;

• A higher percentage of carbofuran residues were found bound to the soil in non-flooded
soils than in flooded soils.

The persistence of C-14/malathion dust residues in com and beans stored in open
buckets and wooden boxes for periods up to one year at ambient temperatures was studied:

• After five weeks of storage 30-60% of the initial residues were found in the grains, with
higher levels in beans than in corn, regardless of the storage procedure;

• Over 50% of the pesticide had dissipated from both maize grains and beans one year
after storage;

• During storage, penetration of malathion into the seeds and formation of bound residues
occurred.

The fate of chlorvinfenphos residues, the active ingredient of Steladane, were
determined in one hundred milk samples from individual farms in the district of Bungoma
and Trans Naoia in Western Kenya. The results confirmed that dietary exposure of adults
to chlorvinfenphos is not serious, but danger for infants may be significant, since ADL was
exceeded by 7-15 times.

It has been shown that DDT life time in tropical climates averages between 3 to 4
years as opposed to about 10 years in the temperate climate. The results indicate that a
restricted and specified use of organochlorine pesticides in the control of malaria and other
agricultural pests on non-edible crops like cotton and in other public health purpose would
be acceptable.

The counterpart institution has made the research results mentioned above available
to the Pesticide Products Control Board of Kenya. A monitoring programme to determine
pesticide residues on a regular basis has been proposed.

This project was supported by extrabudgetary funds provided by the USA, through a
well planned programme of expert advice, providing methodological guidance with regard to
experimental protocols, and training on the handling of C-14 chemicals and data
interpretation, as well as through a well dimensioned fellowship programme. The fact that
one senior expert visited the site four times provided the necessary continuity to the project
activities.
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Soil Fertility and Water Management

Plot experiments were first conducted towards the end of 1993 after N-15 labelled
fertilizers were obtained from the Agency. Field experiment started at the National
Agricultural Research Laboratories (NARL) following the long rains of 1994 and continued
through the 1994/95 short rains.

The experiments on nitrogen application on maize are not yet statistically
representative and research is ongoing. These studies were supported by the Agency
through expert advice for setting up experimental trials, plant sample collection, sample
preparation, radioactivity counting, analysis and interpretation of data.

A1.1.4. Operational Outputs - Laboratories and Trained Staff

KEFRI - Sample Preparation Capability

The Agency provided laboratory equipment to KEFRI, for an amount of $107,795, as
of 26 April 1996. It consisted of equipment for soil and plant sample preparation (65%),
neutron moisture gauge (18%), stand-by generator (7%) and N-15 fertilizer (11%). About 30
N-15 samples were analysed in the UK. In 1994, more than 100 samples were sent to KARI
for analysis.

The following fellowships have taken or will take place in the context of this project:

Nominee Name Country/Duration Training Topic

Machua. Joseph UK/1995/Jan-July N-15 in nitrogen fixation and transfer studies in trees
Mwangi

Mwendwa, Kaleb UK/ongoing/1996/March P-32 studies on trees
Adamba (9 m)

Atie, Willis Oula IAEA - accepted BNF in NFT trees and their N supply in agroforestry
systems

Gathumbi, Stanley Nominated BNF in trees and on nitrogen cycling studies from organic
Mwangi sources

The principal scientists and some of the laboratory technicians have also been
trained on-the-job by visiting Agency technical staff and experts engaged by IAEA for
technical backstopping. P-32 was not applied to date in the research activities and related
training is ongoing.

Pesticide Laboratory- University of Nairobi.

The approved Agency budget for equipment was $99,591, and actual disbursements
amounted to $98,825, as of April 1996. 74% was spent on major equipment, such as a
liquid scintillation counter, sample oxidizer, fume hood, and extraction equipment; 12% in
isotopes and chemicals and 14% in auxiliary laboratory material. Most of the equipment
was received between February and September 1992. The equipment arrived in good
condition with some spare parts, except the freezer which was repaired later, but still poses
problems.

The Head of the laboratory and counterpart of this project is very actively involved,
animating pesticide research and the scientists trained under project-related fellowships are
at their job, training students and guiding thesis. Mr. Lalah completed his PhD on C-14
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pesticides and Mr. Kaigwara and other students completed their MSc degrees,
following fellowship training has been provided.

The

Nominee Name Country/Duration Training Topic

Lalah, Joseph Owuor USA, 93-06/93-11

"Kaigwara," Peter USA "9+02/94^65"
Ng'Ang'A

Makopa, J u m a a U S A 9+09/95<J3
Mwasaria

Radiotracer techniques using C14 in pesticide behaviour

C14 in pesticide research; safe handling, radiation counting,
combusting, radio TLC methods of application

Preparation of controlled-release of formulations of some
pesticides, using C14.

Isotope Laboratory- KARI

An isotope laboratory is in place at the National Agricultural Research Laboratories
(NARL). Through KARI funding, it was adapted and provided with concrete benches and
radioactive disposal system. An emission spectrometer, N0I6-PC, for N-15 analysis was
delivered in June 1994, as well as one liquid scintillation counter, for analysis of
radioisotopes such as P-32, C-14, K-42, Ca-45. In addition, the project has been supplied
in 1996 with two humidity neutron probes, and basic equipment for in-site solution sampling
and soil tension recording.

Disbursements on equipment amount to $120,102: 79% for counters and field
equipment; 8% for sample preparation; 8% for isotope labelled fertilizer; and 5% for
laboratory equipment. The equipment provided is functioning satisfactorily, except the
computer of the N-15 analyser (NOI6-PC), which has malfunctioned.

Apart from the use on KARI's research programme, other institutions have utilized
this analytical capacity, e.g. P-32 analysis of 108 plant samples, and 117 samples from
KEFRI requiring N-15 reading, of which half have been completed.

Three scientists and one technician from NARL were trained through fellowships.
On-the-job training was also given to a larger number of staff by the experts providing
technical backstopping, in various disciplines: fertility, plant nutrition, microbiology,
soil/plant/water relations as well as in handling of equipment and related analysis. The staff
trained under the project are presently working at the laboratory.

Nominee Name Country/Duration Training Topic

jAyaga, George Odwar
! (Project counterpart)

iKathuli, Peter

:UK, 94-09/95-6
| (early termination)

MAL, 94-09/95-06

I Research training in the use of N-15 in nitrogen fixation and
: nitrogen turnover studies and P-32 in phosphorus uptake
: studies.
j Research training in the use of P-32 in phosphorus uptake
I studies.

Kitonyo, Mutunga
lErrastus

Sijali, Isaya Vincent

TiAEA794-62/94-65

95^2/95-09

Training (technician level) in the use of NOI6-PC emission
: spectrometer for M-15 analysis, including trouble-shooting and
I maintenance of the equipment.
! Research training in the use of nuclear techniques (neutron
: gauges etc.) for studies of soil moisture in relation to nutrient
; uptake.

Currently, nine scientists and six technical support staff constitute the personnel
involved in NARL projects.

National inputs to the project also included local operational funds, but these were
often lacking.
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KARI hosted the Fourth FAO/IAEA Research Workshop of the Regional Africa
Project on Biological Nitrogen Fixation (RAF/5/010) in March 1994 and the Regional
Training Course from 6 June to 8 July 1994, on the use of Isotopes and Radiation
Techniques in Soil FertilKy and plant Nutrition Studies. The counterpart and some of his
collaborators participated in them, as well as two members of KEFRI staff.
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A1.2. SENEGAL

Since 1985, the TC programme in sub-sector 5B, Soil Science, Irrigation and Plant
Nutrition, has been structured around the seven TC projects subject of the present
evaluation. The resources allocated to these projects have amounted to around $670,000,
which represent a share of about 35% of the Agency TC programme with Senegal in this
period.

The Agency input has been distributed between the two major programmes, as
represented in Figure A1.2.1. Other inputs have been delivered through the regional project
RAF/5/010 (equipment for an amount of $59,000, including labelled fertilizer and the
participation of five scientists in regional workshops and co-ordination meetings). A liquid
scintillation counter was provided under the Regional Training Course RAF/5/016, held in
Senegal in 1989. Five scientists and technicians were trained through fellowships under
projects SEN/5/011, SEN/5/016 (their cost was not charged to the projects), SEN/0/003, and
RAF/0/003. Seven scientists have also attended related interregional training events in soil
science and mutation breeding. Tables A1.2.1 and A1.2.2 summarize approvals and
disbursements for this sub-programme and Figure A1.2.2 represents the distribution of
disbursements per component.

Figure A1.2.1
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Tables A1.2.1 - Project Approvals
APPROVALS

PROJECT No.

SEN/5/011
SEN/5/015
SEN/5/016
SEN/5/017
SEN/5/018
SEN/5/020
SEN/5/021

TOTAL

EXPERTS

m/m
8.3
2.0
1.7
5.1
1.3
1.7
2.0

22.1

$
29,800

9,807
8,460

34,755
9,105

16,785
21,150

L 129,862

EQUIPMENT

$
111,470
52,000
30,000

135,100
107,314
52,750
33,300

521,934

FELLOWSHIPS

$
0
0
0
0
0
0

15,600
15,600

TOTAL

$
141,270
61,807
38,460

169,855
116,419
69,535
70,050

667,396

Tables A1.2.2 - Project Disbursements
DISBURSEMENT

PROJECT No.

SEN/5/011
SEN/5/015
SEN/5/016
SEN/5/017
SEN/5/018
SEN/5/020
SEN/5/021

TOTAL

EXPERTS

m/m
8.3
2.0
1.9
4.7
1.3
0.9
2.0

21.1

$
49,530
14,191
7,545

39,050
12,047
10,042
21,902

154,307

EQUIPMENT

$
111,469
39,517
30,742

136,725
102,900
53,500
37,267

512,120

FELLOWSHIPS

$
0
0
0
0
0
0
0
0

TOTAL

$
160,999
53,708
38,287

175,775
114,947
63,542
59,169

666,427

A1.2.1. Country and Institutional Profile

Senegal is one of the world's largest producers of groundnuts, and the export of both
groundnuts and groundnut oil represents a major share of national yearly exports.
Continuous soil degradation due to low fertilizer input is one of the major contributors to the
drastic loss of productivity experienced in the last few years.

The TC programme in this sub-sector has supported ongoing research at the
Senegalese Institute for Agronomic Research (ISRA) on soil fertility and hydraulic stress, in
relation with groundnuts, millet and cowpea.

ISRA is the major agricultural research institution in Senegal. ISRA's total operation
budget is of the order of 5,000 million CFA, including national budget support and funding
from bilateral and multilateral sources. ISRA's headquarters are located in Dakar, and it
operates through a network of regional research units. The regional research unit in
Bambey has received most of the Agency support. The research activities supported under
these projects have also involved the Centre at Richard Toll.

ISRA General Director, Mr. Jacques Faye, has been recently appointed and is
conducting a major reorganization of the Institute, as well as a strategic agronomic research
plan. The creation of a central soil laboratory in Dakar, which will include the Bambey
isotope laboratory equipment, is among the measures foreseen.

In the present socio-economic context, due to the privatization of the agricultural
sector, the State presence in the distribution of seed and fertilizer is limited to the cotton
companies, which still remain in the public sector. The access of farmers to fertilizer is thus
limited. In order to adapt to this social reality, the approach to agronomic research is based

IAEA - SER - 96/03



IAEA/FAO EVALUATION - SOME SECTORS OF AGRICULTURE IN KEN, SEN, URT AND ZAM A 1 . 1 2

on the promotion and joint co-operation with professional agricultural associations (co-
operatives).

A1.2.2. Objectives of the Sub-Programmes

The agronomic research programmes conducted in Senegal with Agency support
deal with the following two major and related objectives:

• To study water reserve in soils and the water needs of various cultures - millet,
groundnuts and cowpeas.

• To study the availability of mineral elements in soils and optimize the use of fertilizer on
the above cultures.

A1.2.3. Research Outputs

Determination of plant water needs and optimization of irrigation

The activities under the first programme were conducted between 1980 and 1994,
with strong French assistance, and supported mostly by the projects SEN/5/011,
SEN/5/015, SEN/5/016 and SEN/5/017. The major agronomic outputs under the first
objective can be summarized as follows:

• On a regional basis, climatic zones were determined - as well as the water needs for
millet and groundnuts - taking into account the soil water reserves, pluviometry and
drainage. Varieties resistant to drought were identified.

• Utilizing "BIP" software - and taking into account the information gathered as above, a
model to forecast crop yield was developed, used by the Ministry of Agriculture.

• A more complex and precise model was developed to determine hydraulic stress on
groundnuts. It merited the President of the Republic's Prize for Scientific Research,
awarded in 1992 to the researchers Mr. Madiagne Diagne, of ISRA, and Mr. Daniel
Annerose, from CIRAD.

The main researchers were Mr. Dancette (at present working for CIRAD, under
contract by ISRA, at Saint Louis Centre), Mr. Khouma (at present Director of the Basse
Casamanse Centre), Mr. Beye (at present working for the Senegal Sugar Company), Mr.
Limamoulaye Cisse (at present working in Morocco, at IMPHOS) and Mr. Madiagne Diagne
(at present in charge of the Bioclimatology programme, in Dakar).

Study of availability of mineral elements in soils and fertilizer use on millet,
groundnuts and cowpeas

The activities under the second sub-programme also started in 1980 with strong
French assistance, and supported mostly by the projects SEN/5/018, SEN/5/020 and
SEN/5/021. The major agronomic outputs under the second objective can be summarized
as follows:

• Better understanding of the dynamics of nitrogen in soils. As a concrete result, it was
determined that only 10 to 20% of the fertilizer applied was utilized by the plant, the rest
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was either lost or immobilized in the soil profile,
dosage of fertilizer was reduced by a factor of 3.

Consequently, the recommended

• Demonstration of the atmospheric nitrogen fixation power of groundnut-cowpea. Ten
varieties of cowpea were tested in farmer environment and the best performing ones
were extended. Nitrogen deficiencies of soils in Senegal are more general than
phosphorus deficiencies.

• The research programme on phosphorus dealt with groundnuts and millet, in co-
operation with French research institutions. P-32 was supplied by CEA and sample
analysis was conducted in Dakar, at the Pasteur Institute. The programme involved the
analysis of 1200 samples and was supported by the Agency through expert advice.
These activities ended in 1988. Mr. Limamoulaye Cisse, the project counterpart for this
research programme, has left the ISRA and is at present working at IMPHOS in Morocco
(international research institute on Phosphorus).

• Some applications to forestry seem to have taken place, on BNF and hydric stress, with
the participation of the University of Dakar. However, no documented evidence could be
traced and the counterpart, Ms. Barreto, could not be interviewed, as she was away from
Senegal on a fellowship assignment.

A1.2.4. Operational Outputs - Laboratories and Trained Staff

Humidity and density gauges, Bambey

The Regional Research Unit at Bambey is in charge of maintaining and repairing all
neutron and gamma gauges used for measuring humidity and density of soils in all
agronomic research sites. A total of sixteen gauges have been supplied by the IAEA within
this programme. Other auxiliary equipment, such as tensiometers and spares were also
provided. A new tensionique, for measuring nitrate leaching in soils, was delivered under
RAF/5/036, and is at present held at customs due to administrative procedures. The
gauges are utilized on a continuous basis. As an example:

• In 1995 the gauges were used in 20 research campaigns, 18 in agronomy and two in
forestry.

• All gauges owned by Bambey operate on a 4-days-per-week basis, between 7:30 and
11:00 during the humid season. Gamma gauges operate during the dry season.

The inventory and status of gauges in the Centre are as follows:

Gauge type
Troxler3200
Troxfer 4500
CPN Campbell
Gamma - depth
Gamma - surface
SOLO 25S
CPN Campbell
f roxier 3200
Neutron
Troxler 2 elements
Cs sources

[Quantity
;4
|1

;1
;1
i i

a
(2

;1
;3
;3
.2

Source strength (mCi)
9
9
50

9
50
9

100

[Status
; Operable
{Operable
I Operable
: Operable
i Operable
; For repair
; For repair
: For repair
j Phased out
I Phased out
; Phased out

Gauge Owner
Bambey Centre
Bambey Centre
Bambey Centre
Bambey Centre
Bambey Centre
Other Research Centres
Other Research Centres
Other Research Centres
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Gauges operations team

The bioclimatology programme manager is Mr. Madgiadne Diagne, who manages a
team of eight technicians - including one for maintenance and repair of gauges.

Isotope laboratory, Bambey

The isotope laboratory equipment was provided by the Agency to the Bambey
Research Unit, where it is still located. Auxiliary equipment, sample preparation and general
soil laboratory equipment were also delivered, which remain at Bambey, except for some
phased out items and one spectrophotometer which was sent to the soil laboratory of the
Saint Louis Research Unit, and is extensively used (6000 to 8000 analyses per year).

One liquid scintillation counter ($15,756) was supplied by the Agency in the context
of the regional training course RAF/5/016, which took place in Bambey in 1989. However,
this equipment was never utilized once the training course was completed, it is tested
periodically and seems to be operable. No training was provided, except for the visit of Mr.
Merckx, when the equipment was installed, and no documentation was provided. None of
the present staff of the soil chemistry team took part in the above mentioned regional
course. Geiger-Mueller counters were also supplied by the Agency.

N-15 analytical techniques have been used in Senegal since 1971, with N-15
labelled fertilizer provided by the Agency. Sample preparation was also conducted at
Bambey, with equipment supplied by the Agency. The N-15 analyser (NOI-6e spectrometer)
was delivered in 1987 and the control unit was changed in 1994 to PC control. Problems
with the helium circuit and the pump were encountered from the outset. Deficiencies in
power supply were probably responsible for the malfunctioning of the device. A surge
protector was installed for the chemical part, but problems with the pump still occur.

A training fellowship on maintenance of the NOI-6e spectrometer was requested for
Mr. Faye, but it was not processed yet by national authorities.

The Agency has delivered N-15 labelled fertilizer, as requested by the counterpart.
Between 1989 and 1992, 2000 samples were analysed in the framework of the research
work related to the thesis of the counterpart. Since 1992, only 100 samples have been
analysed. Recently more than 200 samples have been sent to France for N-15 analysis,
due to malfunction of the spectrometer. Quality control of sample analysis was provided by
the Seibersdorf laboratory.

With respect to the capacity of the counter (>50 samples per day), the device has
been under-utilized.

Isotope laboratory operation team

The soil fertility programme leader is Ms. Aminata Niane Badiane who has the
support of a senior technician, Mr. Ndiaye, who was awarded one three-month fellowship in
Ghana on N-15 sample preparation and analysis in 1992. No expertise is available in
Senegal at present to handle and analyse P-32 samples, as the main researcher trained in
this topic, Mr. Limamoulaye, is working outside the country and the expertise was not
passed on. An inventory of the fellowship training provided under these projects follows.
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Nominee Name Project
Number

Host Country/
Duration

Description

; Spencer Ep Barreto,
j Marie Madeleine
iNdiaye, Youssouph

;Ba, Amadou Tidiane
iCisse, Limamoulaye

:Faye, Abdoulaye

;Cisse, Limamoulaye

iBadiane, Aminata Niane

; SEN/D/003

iRAF/O/667
RAF/5/010-3

;SEN/5/Cr11
SEN/5/011

SEN/5/D16

SEN/5/016

:iNT/5/ii7
: RAF/5/010-4

:FRA, 10 months, 1987

TGHA","3 months,' 1992
:0.14month, 1992

' FRA, 5 months, 1981
FRA, 6 months, 1984

USA, 2 months, 1986
FRA, 3 months, 1987
FRA, 6 months, 1986

1 07 month, 89
0.14 month, 94

i Practical training in the use of radioactive and stable isotopes j
I (N-15) in studies of nitrogen fixation and plant physiology ;
:N-15 sample preparation and analysis :

Technicians' Workshop on the use of Emission Spectrometry In j
;N-15 Analysis ;
j Plant Physiology I
• Stable and radioactive isotope techniques used in agronomic ;
I research ;
• Practical training in the use, repair and maintenance of neutron i
: moisture gauges ';
Training in research on soil moisture conservation including ;
isome use of nuclear techniques \

; Fourth Regional Workshop on Biological Nitrogen Fixation :
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A1.3. UNITED REPUBLIC OF TANZANIA

Since 1985, the sector of food and agriculture has had a share of 6 1 % in the
country's technical co-operation programme with the Agency, of which about 12%
($486,779) was devoted to two projects in sub-sector 5B, Soil Science, Irrigation and Plant
Nutrition, and to two projects in sub-sector 5C, Plant Breeding and Genetics. Tables A1.3.1
and A1.3.2 summarize the approvals and disbursements for the projects; figures A1.3.1 and
A1.3.2 represent the distribution per theme within the sub-programme and Figure A1.3.3,
the distribution per component type.

Figure A1.3.1

Disbursement Distribution - Tanzania
Per Sub-Programme Objective

Mut Breed

Soil Fert

Figure A1.3.2

Current Budget Distribution - Per Sub-
Programme Objective

jMut Breed

I Soil Fert.
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Figure A1.3.3

Disbursement Distribution - Tanzania
Per Programme component

Fellow ships
22%

Experts
20%

Equipment
58%

ALLOTMENTS

PROJECT No.

URT/5/004
URT/5/011
URT/5/013
URT/5/017

TOTAL

Table A1.3.1 • Project Approvals
EXPERTS

m/m
13

1.6
0.7

2
17.3

$
71,400
16,830
7,200

16,400
111,830

EQUIPMENT

$
111,000
35,420

139,300
72,500

358,220

FELLOWSHIPS

$
0

49,630
50,600
18,000

118,230

TOTAL

$
182,400
101,880
197,100
106,900
588,280

Table A1.3.2 - Project Disbursements
DISBURSEMENT

PROJECT No.

URT/5/004
URT/5/011
URT/5/013
URT/5/017

TOTAL

EXPERTS

m/m
13.1

1.8
0.6

0
15.5

$
61,404
29,007

6,471
0

96,882

EQUIPMENT

$
110473
37,360

140,003
0

287,836

FELLOWSHIP

$
0

53,369
48,692

5,753
107,814

TOTAL

$
171,877
119,736
195,166

5,753
492,532

A1.3.1. Country and Institutional Profile

The United Republic of Tanzania has recently embarked on a process of
"zonalization" of agricultural research, in an effort to refine further and rationalize the
prioritizing of agricultural research with the 1991 National Agricultural and Livestock
Research Masterplan (NALRM). The document, which was in force throughout most of the
lifespan of the projects, had as a rationale to overcome research fragmentation and ensure
sustainability of research programmes. The document described the research network in
Tanzania (as of 1991) as being "characterized by a severe lack of research equipment,
transport and funding. Basic inputs for research, such as water and electricity, are
sometimes lacking. Most of the funds allocated to DRT (Department of Research and
Training) are used to pay staff salaries, leaving little for actual research work. Even so
salaries are extremely low." The document mentions further that donor funding matched
about 75% of the Government budget for agricultural research.
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In recognition of the persistent nature of the problems assailing agricultural research,
the National Agricultural and Livestock Research Masterplan proposed two solutions to
tackle the issue: a) the prioritization of research, and b) the mobilization of domestic non-
government funds. Research topics were grouped into first, second and third priorities. Of
interest to the Selian Agricultural Research Institute, and with regard to Agency-supported
projects, agroforestry and soil and water management were considered of first priority,
phaseolus beans second, wheat and barley third. Heavier involvement by commodity
agencies in research funding was seen as the most important contribution to raising
domestic funds.

In retrospect, the NALRM correctly analysed the constraints and proposed
reasonable solutions. However, some expectations did not materialize and despite positive
developments, the situation today is not very different from the one pictured above, at least
with regard to Agency-supported projects at Selian. This observation may not apply to other
research institutions. Funding difficulties have continued. Allocations have frequently been
cut, disbursements were often delayed and/or were paid in staggered installments, and
reductions, by up to 66% of the allocated funds, were inflicted upon research institutions.
The budget figures available from Selian suggest that actual research programmes (i.e. not
counting operational costs such as salaries, utility bills, etc.) are in the main externally
funded, in some instances almost by 100%.

A practical improvement made under the NALRM is the setting up of an Agricultural
Research Fund (ARF), which provides a small but important support to institutions and
individuals. The ARF stresses interdisciplinary efforts, and screens applications for
complementarity with established research priorities.

The move towards "zonalization" of agricultural research is a recognition of
Tanzania's natural and economic diversity, and supports the Agency's research focus.
Under this approach, and to refine further and rationalize the agricultural research priorities
of the 1991 NALRM, research topics previously of secondary national importance receive
due appreciation of their regional relevance; barley and wheat research are most
conspicuous in this regard.

Mlingano Agricultural Research Institute

One initial Agency-funded project was located at the Agricultural Research Institute,
Mlingano (approximately 400 km from Arusha). Project Counterpart was the Institute
Director, Mr. J K Samki. The Mlingano Agricultural Research Institute is one of the major
research institutes in the country. However, Government funding was insufficient to
establish adequate laboratory facilities for the research supported by IAEA, and nuclear
applications in soil sciences were eventually moved to the Selian Agricultural Research
Institute.

Selian Agricultural Research Institute

The counterpart institution for the plant breeding and soil fertility sub-programmes is
the Selian Agricultural Research Institute (SARI), in Arusha. SARI is one of Tanzania's
foremost agricultural research institutes (under the Department of Research and Training in
the Ministry of Agriculture, Livestock Development and Cooperatives), and the leading
research station for the country's Northern Zone.

SARI has traditionally concentrated on food crops, and two of its scientists are
national co-ordinators for wheat, barley and beans. Dr. A S Nyaki, counterpart of
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URT/5/013, is one of them. Under the country's agricultural research policy adopted for the
first phase of the Rehabilitation of Agricultural Research Programme, some of SARI's
research activities were not included among Tanzania's national agricultural research
priorities, as they were more of regional importance. However, with the current
"zonalization" of agricultural research, SARI's research targets are in line with the priorities
already formulated for the Northern Zone. SARI benefited from long-term Canadian (CIDA)
support to wheat research. At the time of the TC project request (1993), SARI and the
Uyole Agricultural Centre (UAC) were commissioned by the Government to undertake wheat
and barley research. Under the project, UAC facilities at Mbeya were to serve as test sites,
in addition to the Tanzania Wattle Co. in Njombe.

A keen interest by the brewing industry exists to obtain improved barley cultivars.
Since roughly 50% of barley is produced by small farmers, this part of the agricultural
community stands to gain from barley research supported by the project. In addition, an
increased domestic barley production would reduce foreign exchange requirements, as
approximately 50% of the national barley requirement is met by imports.

Intensive agriculture, adopted in many parts of Tanzania, has led to a rapid decline
in the fertility of soils, while with the increasing number of improved animal breeds demand
for good quality fodder is rising. Alley cropping of legume trees/shrubs and cereal crops
was seen as a way to improving the fertility status of soils through nitrogen fixation and
nutrient cycling, while at the same time providing good quality fodder.

A1.3.2. Objectives of the Sub-Programmes

The research programmes supported had three main objectives:

• To increase yields of main crops through efficient use of water and fertilizers.
• To assess the effectiveness of pruning in supplying nitrogen to cereals, and to

determine the amount of nitrogen fixed by various nitrogen-fixing trees, such as L
leucocephala; to identify better sources and methods of application of mineral fertilizers;
and to better monitor environmental pollution as a result of nutrient movement.

• To develop good quality mutants (barley, but also wheat and others) with improved yield,
resistance to disease, as well as tolerance to drought and salinity, through the transfer
of mutation breeding technology.

A1.3.3. Research Outputs

Mlingano Agricultural Research Institute

The Agency's assistance was requested for planning and initiating isotope-aided
research aimed at increasing fertilizer use efficiency and crop yields; to assist in setting up
an isotope laboratory and to train local staff in the safe handling of isotopes and the proper
use of the equipment provided by the Agency.

Project implementation was beset with a host of misfortunes, which suggests that
Mlingano was from the outset an inappropriate location for this type of sophisticated
equipment. Little progress was made by the project and the equipment hardly put into use,
nor were samples analysed elsewhere. No research was, thus, supported by this project.
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Plant Breeding Sub-Programme - Selian Agricultural Research Institute

Research began in 1992 with the irradiation of barley seeds, to improve particularly
straw strength and plant stature to resist lodging, as well as grain characteristics, such as
shorter and plumper kernels - a highly desired trait for malting barley. M2 populations were
seeded at Arusna during the 1994 long rainy season. Chlorophyll mutant types and
frequencies were observed; potentially useful variants came mainly from the 200r irradiation.
The selected plants were seeded as M3 on a plant-to-row basis during the 1994/95 short
rainy season, for further selection on agronomic and grain characteristics.

M4 populations were seeded at Arusha during the 1995 long rainy season; out of 94
populations, only six M5 lines were selected and seed was multiplied during the 1995/96
short rainy season. The material is currently (May 1996) being evaluated, along with other
lines in the early maturity group, in replicated trials for agronomic and malting quality
characteristics.

The project's experimental sites are situated on the Institute's research fields on the
outskirts of Arusha. Project research has already progressed to farmers' experimental plots,
but actual release of improved barley cultivars is still some years away.

This sub-programme has been supported by two projects: URT/5/011 (completed),
and URT/5/017, approved for 1995-1997. Two specialized consultancies on in-vitro culture,
as well as one fellowship and two scientific visits to project staff on in-vitro and mutation
techniques, took place in 1993 under URT/5/011. In retrospect, this part of the programme
appears to have been premature since no in-vitro laboratory was established during the
project lifetime due to differences of opinion between the Agency and SARI concerning its
location. To date, no final agreement has been reached on this point and the question of
the laboratory is still unresolved. A realistic assessment of SARI's ability to finance new
laboratory buildings, as requested by the Agency prior to project implementation, would
have facilitated streamlining or re-orientating of the project.

Soil Sub-Programme - Selian Soil Chemistry and Soil Fertility Department

Research within the projects started in May 1993, with field experiments to quantify
nitrogen fixation in tree species. Other experiments related to glasshouse studies on
nitrogen uptake from ammonium sulfate and pruning from leguminous trees and sunhemp;
establishment of alleys of Gliricidia and Calliandra for field nitrogen uptake studies from
pruning; a study on nitrogen use efficiency as affected by soil types; field experiment on
fertilizer use efficiency by barley from application of different sources of nitrogen; field
experiment on determination of BNF potential of different genotypes of common beans and
soybeans; and on-farm experiments on fertilizer use efficiency by rainfed maize and rice in
farmer demonstration plots.

In the course of project implementation, a shift in research emphasis is apparent,
away from alley cropping and N-fixing trees to fertilizer use efficiency in food crops and BNF
potential of beans. This may be attributable to problems experienced in establishing the
trees, and to the long waiting period between the initiation of the experiments (May 1993)
and the results on measurement of nitrogen fixation in trees (October 1994). The extended
period between breakdown of the spectrometer (late 1994) and repair (March 1996) also
hampered project operations. In addition, field experiments are reported to have suffered
from drought stress (SARI has no irrigation facilities), and severe pest and disease attacks
particularly on trees.
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Additionally, the expectations for the operational budget did not materialize. Due to
the Government's persistent financial constraints, a fraction of the budgeted allocation was
made available to SARI (as for all other agricultural research institutes), which was merely
sufficient to support salaries and recurrent costs. According to an estimate by the Institute
Director, research activities undertaken by the Institute are between 60% and 95% funded
from external contributions.

A1.3.4. Operational Outputs - Laboratories and Trained Staff

Mlingano Agricultural Research Institute

Due to damage to the equipment, lack of supplies and inadequate facilities, the
project did not succeed in the establishment of a laboratory for N-15 analysis.

On-the-job training took place under the project, as well as one four-month fellowship
in 1984 at Seibersdorf for Mr. Shawa. All staff connected with the project implementation
have in the meantime left the counterpart institution for various reasons.

SARI - Plant Breeding Department

Modern scientific seeding equipment was provided through the completed project,
which is being utilized widely also on other research programmes. Under the current project
(URT/5/017), an in-vitro culture laboratory was again requested, but has not progressed yet.
In view of budget constraints, SARI Director proposes to upgrade the existing laboratory
facilities at a neighbouring research station under SARI, whereas the Agency experts
recommend SARI premises for housing the laboratory.

Agency-funded training has provided the Institute with a nucleus of well-trained plant
breeders. An ad-hoc consultant suggested in 1994 that there was no need for further
education or training for breeders, while additional training might be desirable for
technicians and support personnel. Staff sent on training have remained in employment
with SARI. However, as the fellowships and two scientific visits on in-vitro and mutation
techniques took place several years ago and in the absence of an established in-vitro
laboratory, additional provisions for fellowship training are envisaged once the laboratory is
installed.

Nominee Name Project Number Host
Country/Duration

Description

jMgonja, Mary IURT/5/011 :4 months, 1994 On-the-job training in mutation breeding with emphasis
iAndrew j on field experiments in barley mutation breeding

iYangole,
i Comely

:URT/5/011 POL, 12 months,
1994

On the job group training in mutation breeding of barley
with emphasis on organization of field experiments

! related to barjey breeding
DEN/UK, 0.21 Scientific visits to gain experience in the field of breeding
month, 1994 for grain quality

: PbL/GER, 6.21 Scientific visit to gain experience in barley breeding with
month, 1994 emphasis on organization of yield test trials, new variety

I demonstration and extension programmes
iGRE/UK, 0.14 Scientific visits to gain experience in breeding on
month, 1996 qualified seed production of barley

iMrimi, GeremiahjURT/5/011
Akilei j

Goranga,
I Charles

Mwanganda,
Ulinyelusya

; Simon

iURT/5/011

I URT/5/017
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SARI - Soil Chemistry and Soil Fertility Department

The project has supported the establishment of a modern soil laboratory with
advanced facilities, allowing comprehensive soil testing, including N-15 analysis.

According to the Institute's scientists, the quality of the equipment and the work
performed has led to a demand for soil testing not only from the Institute and neighbouring
institutions, but from all over Tanzania, including the National Soil Service. The annual
capacity is rated at 5000 samples, actual annual throughput is between 2000 and 3000
samples. A charge of Tsh 10,000 is levied on each sample, which contributes to the
Institute's budget.

Agency-funded training has enabled the Institute to put together a well-qualified
team of soil researchers, with particular expertise in nuclear applications. Staff sent on
training have remained in employment within the unit, and various research papers and
proposal produced testify the continuing productive use made of the support given by the
Agency.

Nominee Name Project
Number

Host
Country/Duration

Description

;Msacky, William ! URT/5/013

iMasenge,
i Scholastics
i Morrison
IMansoor, Hussein
iAhmed

; URT/5/013

IAEA, 3 months
11994

IAEA, 1 month
1995

i URT/5/013 BEL, 6 months
1995

i Ole-Meiludie,
i Dorothy Johnsimon
iNyaki; Adoif
iSeverine

iNgatoluwa

URT/5/013

RAF/6/6O9

IAEA, 6 months
[1996
CAN, 6 months in
1995

Training at technician level in soil science with emphasis
on the analysis of plant samples using emission
spectrometer.
Training of a technician in the use of the NOI6-PC
emission spectrometer for N-15 analysis; trouble-
shooting and maintenance of the equipment.
Research training in soil science with emphasis on the
use of N-15 in measuring nitrogen release from legume
and other crop residues, and nitrogen transfer from
legumes to non-|egumes.
Soil science, irrigation and plant nutrition

RAF/0/009 BEL, 6 months in
1995

IMansoor : RAF/5/010-4

RAF/5/030-1

i INT/5/137

KEN, 0.14 month
1994
KEN, 1 month,
1994

Research training in soil science with emphasis on the
use of N-15 in measuring nitrogen release from legume
and other crop residues, and nitrogen transfer from
legumes to non-legumes.
Research training in soii science with emphasis on the
use of N-15 in measuring nitrogen release from legume
land other crop residues, and nitrogen transfer from
legumes to non-legumes.
4th Regional workshop on BNF

Isotopes in soil fertility and plant nutrition

Nyaki, Adolf
Severine

Ole-Meiludie,
: Dorothy Johnsimon

RAF/5/020-1

INT/5/137
:RAF/5/O3O-1

NIG, 1 month, Regional training course on isotopes in soil/plant -
1991 agroforestry

KEN, 1 month, Isotopes in soil fertility and plant nutrition
1994
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A1.4. ZAMBIA

Since 1985, the sector of food and agriculture has had a share of 35% in the
country's technical co-operation programme with the Agency, of which almost half was
devoted to three projects in sub-sector 5B, Soil Science, Irrigation and Plant Nutrition, and to
two projects in sub-sector 5C, Plant Breeding and Genetics. Figure A1.4.1 represents the
budget distribution among the two themes of the sub-programme and Figure A1.4.2, the
budget utilization as per June 1996. Figure A1.4.3 represents the budget distribution per
component, which corresponds closely to the distribution of disbursements. Tables A1.4.1
and A1.4.2 summarize the individual project approvals and disbursements. Additional
support, such as equipment for a value of $22,600 and training, was provided to the soil
fertility programme under the Regional Project RAF/5/010.

Figure A1.4.1

Current Budget - Per Sub-Programme - Zambia

0 Soil fertility

• Rant Breed.

D Total

Figure A1.4.2

Budget Utilization - Per Sub-Programme -
Zambia

900000

800000

700000

600000

500000

f t —

m Soil fertility

H Plant Breed
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Figure A1.4.3

Budget Distribution - Per Component
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Table A1.4.1 - Project Approvals
APPROVALS

PROJECT No.

ZAM/5/004
ZAM/5/012
ZAM/5/014
ZAM/5/019
ZAM/5/020
TOTAL

EXPERTS

m/m
19.2
3.7
5.7
1.6
1.5

31.7

$
96,670
25,590
41,415
17,010
17,700

198,385

EQUIPMENT

$
143,349
107,452
139,340
87,640
65,000

542,781

FELLOWS.

$
0
0
0

43,500
31,800
75,360]

TOTAL

$
240,019
133,042
180,755
148,150
114,500
816,466

Table A1.4.2 - Project Disbursements
DISBURSEMENT

PROJECT No.

ZAM/5/004
ZAM/5/012
ZAM/5/014
ZAM/5/019
ZAM/5/020
TOTAL

EXPERTS

m/m
19.4
5.0
5.7
1.8

$
117,924
45,123
71,036
27,741

4,696

266,520

EQUIPMENT

$
140,156
108,278
139,234
86,670
12,298

486,636

FELLOWSHIPS

$
0
0
0

39,298
13,629
52,927

TOTAL

$
258,080
153,401
210,270
153,709
30,623

806,083

A1.4.1. Country and Institutional Profile

Agricultural policy in Zambia is, in the main, governed by the Agricultural Sector
Investment Programme (ASIP). ASIP was born out of the realization that a common
framework was needed to increase complementarity among donor supported programmes
and projects and Government policy. The document states that donors had provided
approximately 60% of funds expended on the agricultural sector since the late 1980s. ASIP
provides a priority list of 15 programme components, among which agricultural research
ranks fourth in terms of planned expenditure.

In 1991, the Government of Zambia formulated a National Agricultural Research
Masterplan (NRAP) with the following features: (i) an agro-ecological regional approach to
research funding; (ii) rationalization of research station networking; (iii) restructuring of
research organization; and (iv) establishing mechanisms for donor coordination, problem
identification, programme planning, and monitoring and evaluation. However, in 1994 it was
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stated that very few of the proposals made in the NARP had been implemented. This
failure was attributed to indecision on the part of top management, bureaucracy and lack of
resources.

The ASIP tried to overcome the weaknesses of the National Agricultural Research
Masterplan by providing clarity on the functioning and organization of research, particularly
at regional levels, defining priorities in more detail, and by attempting to improve the funding
situation. Regarding the latter, the ASIP projected a slow increase in Government funding
from 1995 to 1999 while at the same time anticipating a gradual decline in donor funding.
However, as of May 1996, it is apparent that the funding projections of ASIP are not likely to
materialize, since government allocations are well below expected levels and erratic. Thus,
agricultural research continues to be dependent on external funding. As a consequence, all
Agency projects reviewed in Zambia are suffering from a lack of operational funds. Some
measure of relief is, however, available through the collaboration with FAO/IAEA Food
Security Programme. Yet, more marginal research stations (e.g. the Technology
Assessment Site at Mansa) without external support are even no longer in the position to
pay telephone and electricity bills, or to employ a sufficient number of watchmen to guard
the trial plots. Continued minor operational support by the Agency, therefore appears, fully
justified so as to safeguard the original investment and to ensure the continuation of basic
research work.

Soil fertility sub-programme

The soil fertility sub-programme has involved some of the key agricultural research
institutions in Zambia. The Mount Makulu Central Agricultural Research Station (MMCRS) is
the foremost agricultural research institution, among others engaged in: evaluation of local
phosphate rocks in laboratory bench and field tests; biological nitrogen fixation on legumes
and phaseolus beans; sulfur research; azolla research; and analysis of soil/plant samples
for commodity and specialist research teams, both within and outside the Research Branch
of the Ministry of Agriculture (MAFF). Likewise, the School of Agriculture in the University of
Zambia is the leading academic institution involved in agricultural research. The School of
Mines and the Mining and Exploration Department also became involved in the phosphate
rock evaluation sub-programme. The N-fixation project was to be implemented in co-
operation with the two ICRAF national and zonal projects.

Plant breeding sub-programme

The plant breeding sub-programme has also involved key research institutions. The
position of the Tree Improvement Centre (TIRC) under the National Council for Scientific
Research (NCSR) has its origins in the research history of Zambia. Like its predecessor,
the Agricultural Research Council of Central Africa, the NCSR is in charge of fundamental
research as compared to more applied research undertaken by institutions under the
national ministries.

Apart from its collaboration within NCSR (the irradiation facility at NCSR
headquarters is being used for induced mutation breeding), the TIRC has working links with
MMCRS, the Zambia Seed Company (ZAMSEED), and the Tuber Research Team of the
MAFF at Mansa.

The Msekera Regional Research Station is under the Research Branch of the
Department of Agriculture in the MAFF, and collaborates with MMCRS. The Food Legume
Research Team is mandated to undertake bean research. There are no operational links
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with the TIRC at Kitwe, counterpart of another Agency-supported project on induced
mutation breeding.

A1.4.2. Objectives of the Sub-Programmes

The main objectives of the two sub-programmes supported by the Agency were:

• To improve soil and water management for rain-fed crops; to determine the
effectiveness of locally available fertilizers; and to work towards increased crop
production through utilization of biological nitrogen fixation (BNF);

• To assess nitrogen fixation and turnover in agroforestry systems; and to evaluate
partially acidulated phosphate rock (PAPR) as a source of phosphorus for crops;

• To obtain improved varieties of indigenous trees by means of induced mutation and in-
vitro culture;

• To develop improved varieties of beans for higher and more stable yield using mutation
breeding.

A1.4.3. Research Outputs

Soil fertility sub-programme

The activities under this sub-programme were initiated in 1979 and the latest project
was completed in 1995. They have been supported by three overlapping projects, through
equipment supply and, specially, by long term expert services. The activities regarding the
evaluation of phosphate rocks seem to have dominated the agenda.

Field experiments regarding the utilization of phosphate rock have been conducted
since 1984 in Northern Zambia, evaluating the effectiveness of direct applications of
Chilembwe and Mumbwa phosphate rocks and a Chilembwe derivative SAB-PAPR-50, as
alternative sources of phosphate for different crops grown on acid P-deficient soils. A pilot
PAPR processing plant was set up at the School of Mines, University of Zambia.

Crop response data used to evaluate PAPR suggested that this fertilizer can be as
effective as readily available conventional phosphate fertilizers. A preliminary financial
analysis of PAPR carried out in 1993 concluded that the cost of P2O5 from PAPR produced
at Chilembwe was lower than triple superphosphate, and that beneficiating phosphate rock
before acidulating drastically increased the saleable P2OS and reduced the unit cost of
production. The dissemination of research results was greatly boosted by a 1993
International Workshop on Phosphate Rock - Derivatives and their Use, sponsored by
USAID, FAO, Nitrogen Chemicals of Zambia (NCZ), the Small Industry Development
Organization, and the United Nations University.

It would appear that the work on PAPR was carried out to good effect. If present
indications are correct, commercial utilization of Zambian PAPR is seriously being
considered by regional investors.

With regard to the studies on BNF in grain and tree legumes, experiments have
been carried out under these projects since the early 1980s, which enabled scientists,
among others, to quantify the amount of nitrogen fixed by beans and soybeans in some
parts of the country. Work is continuing under ZAM/5/019, which undertook, inter alia,
experiments on nitrogen mineralization and uptake from agro-forestry legume tree pruning,
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and N-15 aided experiments (glass house study) to study nitrogen release from organic
residues/pruning and uptake by maize.

Soil and water losses were measured and the effect on the moisture regime
observed. Studies were also carried out on the influence of conservation tillage practices on
soil compaction, internal drainage and optimal water use for some crops. Useful data on
water management was obtained, which complemented fertilizer optimization studies on
wheat, soy, maize, rice and other crops. Although it cannot be determined to what extent
research results have been absorbed by the extension service in the country, applied
agroforestry research has certainly grown in importance in Zambia, and some activities
initiated under the project have been continued within a regional framework.

The project ZAM/5/019 laid the groundwork to the activities of other agroforestry
projects in the country: two ICRAF projects at Chipata and near Lusaka, and one national
project at Kasama.

Plant breeding sub-programme

Regarding mutation breeding of indigenous fruit trees, radiosensitivity tests of
Ricinodendron ratanenii and Uapaca kirkiana were carried out, and the in-vitro
establishment of Uapaca kirkiana and Phytolacca dodecandra was achieved. However,
progress has not gone much beyond that stage and the attempt for wider distribution of
these fruit trees has largely been abandoned, due to technical difficulties encountered
during the experiments; the absence of public funds to support specifically the indigenous
fruit tree research; and lack of response (or demand) for indigenous fruit trees from the
Agricultural Extension Service and farmers themselves.

The project took on in 1994 in-vitro and ex-vitro establishment of a Zambian cassava
species, and the production of mini-tubers of potatoes for ZAMSEED. The tissue culture
laboratory is also being used for screening of potato cultivars for viruses for ZAMSEED,
micropropagation studies of Zambian cassava clones (in collaboration with the Tuber
Research Team of the MAFF at Mansa), and micropropagation studies of geranium
cultivars. The work on potatoes is financially supported by ZAMSEED.

Plans are under way to upgrade the virus screening capability of the laboratory to
handle more cash crops (mainly cassava and sweet potatoes), and to develop simple
micropropagation techniques for outside commercial users. A project proposal has recently
been submitted to the Agency for induced mutation breeding and multiplication of cassava,
to be carried out in collaboration with Mount Makulu Central Agricultural Research Station,
the Tuber Research Team and the Agricultural Extension Service of MAFF.

The work on micropropagation of cassava clones is only just beginning, but
potentially will meet a growing demand as farmers, particularly in Zambia's northern zone,
increasingly move away from maize.

A likely limiting factor is the somewhat isolated location of the Tree Improvement
Centre at Kitwe. Most collaborators are located at some distance from it, and the
transportation of delicate objects like plantlets will require the availability of reliable means of
transport.

A separate research plant breeding programme on beans has recently received
Agency support. The new counterpart is Msekera Regional Research Station, under the
Research Branch of the Department of Agriculture. The Food Legume Research Team is
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mandated to undertake bean research. No link exists, however, with the TIRC mutation
breeding project at Kitwe. Only very preliminary research results are available, as the
counterpart spent most of 1995 on a fellowship outside of the country. Three bean
genotypes were irradiated in January 1996, and harvested in April. Some mutations show
promising traits for further development work.

A1.4.4. Operational Outputs - Laboratories and Trained Staff

Isotope laboratory at MMCRS, Chilanga

The Agency supplied considerable amount of equipment under three projects to
convert the existing facilities into a fully functional laboratory for N-15 and P-32 analysis,
capable of using isotopes in soil fertility studies.

The first project provided sample preparation and auxiliary laboratory equipment (a
glove box, lead bricks, Geiger counting system with accessories, GM detectors; beta and
gamma reference standards; contamination monitor; laboratory equipment and supplies;
spare parts); isotopes; soil moisture gauges, and books and journals. The second project
provided an atomic absorption spectrophotometer with accessories; liquid scintillation
counter with accessories; GM detector; gas chromatography equipment; depth moisture
gauge; agricultural equipment; laboratory equipment and supplies; isotopes; and spare
parts.

The third project was partly initiated in order to exchange the worn-out equipment
supplied under the previous projects, which had been used extensively. Main items of
equipment provided included an emission spectrometer with accessories, complete with
installation and training; liquid scintillation counter with accessories, complete with
installation; ultra centrifugal mill with accessories; shredder; distillation equipment; laboratory
equipment and supplies; helium; chemicals; isotopes; and publications.

The staff trained through related fellowships or Agency training events, listed below,
are still working at the Centre.

Nominee Name

Nhamburo, John G.

Songolo, Herbert
Limwanya
Munyinda, Kalaluka
L.
Lungu, Davies
Maleka
Zulu, Zaona

Munyinda,
Kalaluka L.

Ngwenya,
Richard Duncan

iMalama, Costah
N.

iMutwale, Billy

Project Number

ZAM/5/004

ZAM/5/004

ZAM/5/004

ZAM/5/O04

ZAM/5/004

ZAM/5/004

ZAM/5/012

ZAM/5/019

ZAM/5/019

Host Country/
Duration

USA, 12 month, 1960-81

UK, 6 months, 1980

CAN, 9 months, 1980-
1981
12 months, 1981

6 months in 1984

CAN, 19 months
1984

IAEA, 4 months,
1987

UK, 9 months, 1994

IAEA, 3 months,
1994

Description

Isotopes in soil/plant relationships j

Basic and intermediate level training in isotopes in agriculture :

Soil fertility i

Fertilizer use :

The use of the neutron probe in soil moisture and irrigation •
studies :
The use of isotopes in fertilizer use efficiency studies. To i
enable fellow to carry out N-15 assay of an additional large :
number of samples to be sent to his host lab. from Zambia and ;
to fulfill all his training objectives. j
Training in the use of nuclear instrumentation and !
measurement techniques for research in soil moisture and cropj
productivity j
Research training in soil science with emphasis on the use of I
N-15 in nitrogen transfer from legume to non legume and !
nitrogen turnover studies in agroforestry system j

Technician training on the use of NO16-pc emission ;
spectrometer for N-15 analysis - group training j
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Nominee Name

Malama, Costah
N.
Sakala

Temba

Mbewe, D.N.

Damaseke

Mwale

Mukutuma

Mambwe, E.

Mvula, Andrew B.

Project Number

RAF/5/010-4
INT/5/124-1
RAF/5/6ib-3

INT/5/103-1

RAF/5/612-I

RAF/5/030-1
RAF/0/011
RAF/5/030-1
RAF/0/011
RAF/0/011

RAF/0/007

Host Country/
Duration

KEN, 0.5 month, 1994
IAEA, 1992
GHA, 1992

IAEA, 1986

GHA, 1988

KEN, 1.07 months, 1994
BEL, 6 months, accepted

KEN, 1.07 months ,1994
USA, 12 months

MAL, 4 moths, proposed

IAEA, 3 months, 1993

THA, ongoing in May 96

Description

4th Regional workshop on BNF :
Use of radiation techniques in BNF studies i

Regional Africa technicians' workshop on the use of emission j
spectrometry in N-15 analysis j
Use of radiation techniques in BNF studies

Use of radiation techniques in BNF studies and soil/plant j
nutrition j
Use of radiation techniques in soil fertility and plant nutrition :

Use of radiation techniques in soil fertility and plant nutrition ;

P-32 sample preparation, analysis and data interpretation ;

N-14/N-15 stable isotope ratio analysis in plant samples ;

Soil/Water studies wtth emphasis on biological nitrogen fixation j

At the time of the evaluation mission, the counterparts in MMCRS, Mr. K. L.
Munyinda, was still based at the Station, and Mr. C. Malama was away on a fellowship; the
counterpart at the University of Zambia, however, left the country in the early 1990s for an
assignment abroad.

Plant breeding laboratory at TIRC

Main items of equipment provided were a microscope; balances; laminar flow hood
with accessories; pH meter; autoclave; thermohydrograph; distillation equipment; UV
germicidal cold cathode lamp; temperature controller; growth chamber with accessories;
laboratory equipment and supplies; and chemicals.

For a time, the Tree Improvement Centre possessed the only in-vitro laboratory
facility in Zambia, and was thus of eminent importance to Zambian scientists for research
and training purposes. The facility has been extensively used, and although some of the
earlier work performed in the laboratory has not led to tangible results, the laboratory was
indispensable for the formation of a nucleus of scientists and technicians having experience
with in-vitro laboratory techniques. Actual utilization of the facility will be increased once the
arrangements with the two national universities have been formalized.

With the increasing need to commercialize some of the services and facilities, the
Tree Improvement Centre plans to expand the laboratory's capacity in order to offer more
virus screening and micropropagation facilities to customers such as ZAMSEED, and
collaborators in root and tuber research.

Nominee Name

Chimbelu, Elliot
Godrey

Hang'Andu,
Albrecht Kwese

Simwanda,
Lovemore
Samson

Chishimba

Project Number

ZAM/5/014

ZAM/5/014

ZAM/5/014

RAF/6/bO3

Host Country/
Duration

ITA, UK, one month,
1985

ITA, 6 months, 1988

ITA, 9 months, 1986-
87

USA, 8 months,
1989-1990

Description

Scientific visit to study mutation breeding of fruit j
trees, including agronomical evaluation of induced I
mutants and their vegetative propagation ;

Practical technician training in biochemical analysis I
techniques for plant mutant characterization \

Technician level training in plant propagation, j
including conventional and in-vitro culture techniques;
and the use of plant growth hormones j

Mutation breeding I
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Nominee Name Project Number Host Country/
Duration

Description

jMwamba, ZAM/5/014
; Charles Kennedy!

jIAEA, 7 months,
M987

Mwangala ; RAF/0/009 |CAN, 6 months
: accepted

j Practical training in the application of isotope techniques in
soil/plant relationship studies including participation in the int.
training course on the subject in Seibersdorf

Agricultural biochemistry

iMundia

iSohati,
Philemon H.

i RAF/0/009

iZAM/5/020

:UK, 3 months, 1994 Agricultural biochemistry

Awarded in June
M996

i Research training in plant breeding and genetics with emphasis
on improved selection techniques (field, greenhouse,
laboratory) for insect resistance (e.g. resistance to ophiomyia)

Msekera Regional Research Station

No equipment has yet been sent; some supplies and minor equipment have been
ordered and are expected to arrive in Zambia soon. Complete equipment needs were only
recently identified, in collaboration with the IAEA Technical Officer. The project request
listed as main items of equipment a growth chamber, computer, air conditioners, refrigerator
and microscopes, for a value of $65,000.

National inputs to the project are due, in the form of improving the existing
inadequate laboratory space and equipment, and staff costs. The vehicle provided by the
Government was described as being on the verge of breakdown.

As a relatively remote station with hitherto less than adequate facilities, Msekera
Regional Research Station cannot count on receiving sufficient Government funding to
support research activities, and it would be advisable that every effort be made to secure
additional external funding.

One fellowship has taken place under this project.

Nominee Name Project Number Host Country/
Duration

Description

iMuimui, iZAM/5/020
j Kennedy Katazo \

PAK, 6 months, 1995 ; Research training in mutation breeding of legumes with
! emphasis on mutagen treatment, handling of the treated
: material (M1, M2, etc.) and screening methods
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The following tables provide the overall disbursements under the 19 projects under
evaluation, as distributed by country, Agency inputs and research subject.

Country
Kenya
Senegal
URT
Zambia
Total

Expert
104,125
154,307
96,882

266,520
621,834

Equipment
327,471
512,120
287,836
486,636

1,614,063

Fellowships
55,214

0
107814
52,927

215,955

Total
486,810
666,427
492,532
806,083

2,451,852

Soil Fert.
Pesticides
Plant Breeding
Irrigation

Kenya
336,510
150,300

0
0

486,810

Senegal
237,658

0
0

428,769
666,427

URT
125,489

0
367,043

0
492,532

Zambia
565,190

0
240,893

0
806,083

Total
1,264,847

150,300
607,936
428,769

2,451,852

Soil Fert.
Pesticides
Irrigation
Plant B.

Expert
356,054

50,725
110,316
104,739

Equipment
1,007,143

99,575
318,453
188,892

Fellowships
143,204

0
0

72,751

Total
1,506,401

150,300
428,769
366,382
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ANNEX A2.

TERMS OF REFERENCE

JOINT lAEA/FAO EVALUATION OF THE AGENCY'S ACTIVITIES IN

SOME SECTORS OF AGRICULTURE IN
SUB-SAHARAN AFRICA

(BASED ON FIELD EVALUATION IN KENYA, SENEGAL, UNITED
REPUBLIC OF TANZANIA AND ZAMBIA)
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I. Background

Between 1985 to 1994, the Agency spent a total of $92.3 million on technical co-
operation activities in its Member States in the Africa region. In line with real needs and the
stated development priority areas in most of these countries, the largest share of these
activities ($32.6 million or 35.4%) was devoted to the sector of food and agriculture. In line
with the concerted efforts currently under way in the countries south of the Sahara through
a joint FAO/IAEA programme to increase food security, the six African Member States
participating in phase I of this programme - Ethiopia, Kenya, Niger, Senegal, Tanzania and
Zambia - were selected for a desk review of the 23 projects in soil/plant/ water
management under implementation in these countries during the past ten years, to assess:

• What local infrastructures are already in place in the six Member States for nuclear
applications related to soil/plant/water management, including trained manpower,
facilities, equipment, etc., after ten years of Agency assistance.

• Whether the activities started under those projects in soil/plant/water management that
have been completed during the past ten years have been sustained, and what factors
have positively or negatively affected sustainability.

• What progress is being made under those projects in soil/plant/water management that
are currently under implementation.

• Whether any of the results of the research carried out under these Agency-sponsored
projects have already been transferred to the end-users, i.e. the local farming
communities, through national extension services or programmes, as well as the socio-
economic impact of such an extension.

The desk review has established that considerable capacity building has taken
place. Relevant technologies have been transferred to the counterpart institutions involved.
Their laboratories have been upgraded through the equipment supplied by the projects, and
the staff have received relevant training, either in situ by the many experts provided, or
abroad through Agency sponsored fellowships, scientific visits and training courses.

Using nuclear techniques, research appears to have been competently conducted,
(i) In all six countries in the sub-sector of Soil Science, Irrigation and Plant Nutrition, with
studies being performed on: biological nitrogen fixation (BNF), including Rhizobium
inoculation and alley cropping systems; phosphorus uptake, also assessing locally produced
Partially Acidulated Phosphate Rock (PAPR); irrigation and water management; (ii) In two
countries (Tanzania and Zambia) studies were carried out to develop good quality mutants
of barley, wheat and other crops, as well as improved varieties of indigenous trees, in the
sub-sector of Plant Breeding and Genetics; (iii) In one country (Kenya) in the sub-sector of
Agricultural Biochemistry, studies to determine the fate, degradation and dissipation of
pesticides under field conditions were made.

Factors that have negatively affected project implementation and sustainability of the
activities started under the projects have included lack of co-operation and co-ordination
between national institutes, extended equipment breakdowns owing to their design not
being adjusted to the environment, the lack of well trained manpower for maintenance and
repair, and loss of trained staff.

All 23 projects related to food security could have contributed to improving
agronomic research results if the IAEA assistance had been effectively combined with other
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national efforts. The effectiveness of this combination needs further investigation by this
field review. With one exception, no reference could be found in the project records at
Agency Headquarters to a quantitative estimate at the time of project planning of the
expected project results, i.e. their potential economic impact through yield increases,
reduction in the need for imported fertilizers, etc. Performance indicators were not included
in the project design and no confirmation could be found of an extension of research results
to the end user having actually taken place.

The evaluation, therefore, recommended that a mission be fielded to Kenya,
Senegal, Tanzania and Zambia, covering 19 out of the 23 desk-reviewed projects, to fully
respond to the main purposes of this evaluation.

II. Scope and Objectives of the Special Review

The objective pursued with this evaluation is thus essentially to obtain field data and
evidence regarding the outputs of these projects, the use of such outputs, whether the
projects results reached the potential end-users and what was the impact achieved to date.
Additionally, the factors, if any, that prevented achieving success should constitute lessons
learnt for the design of the joint FAO/IAEA programme in this sub-sector.

The scope of the field review will be:

(a) For each of the counterpart institutions, the following aspects need to be assessed:

Specific national/international programmes in which the institution participates:
• Sources of funding.
• Linkages to on-going agricultural programmes and with other national institutions and

extension services.
• Position of the institution in the national agriculture development plan.

Infrastructure, size, availability vs. actual requirements:
• Organizational structure.
• Facilities and equipment, present state, maintenance programmes, availability of spares,

upgrading needed, transport.
• Manpower, number and qualification.

Project impact (present, potential, future):
• Relevance of IAEA project activities in the context of national or FAO-funded

development programmes.
• Sustainability of completed projects; positive and negative factors affecting it.
• Objectives and progress on projects under implementation.
• Timeliness, effectiveness and efficiency of Agency inputs and local support.
• Agency fellowships and scientific visits.
• Project outputs.
• Extension of results to the end-user or use made of project outputs.
• Rating of the success achieved in the projects of concern.
• Further actions required.

(b) The impact of training course participation, through group focus meetings with the
participants, institute supervisors and National Liaison Officer. The following issues should
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be addressed, also by using the questionnaires mailed previously (to be collected, if not yet
returned):

• Nature of the training course: general, scientific, oriented towards developing specific
skills.

• Critique of the individual courses attended, also of the training methodology applied.
• Suggestions for improvements.

III. Evaluation Methodology and Procedures

The evaluation methodology to be used will be based on the logical framework of
project design.

An agenda of meetings with the various counterpart institutions in each country will
be established. Interviews will also be held with project counterparts and participants in
training courses. Visits to laboratories supported by this programme will be paid, as well as
to selected project sites.

IV. Evaluation time-table

Preparatory meeting in Vienna April 1996
Field visit to Kenya, Senegal, Tanzania and Zambia May 1996
Draft reports submitted by consultants to the Agency June 1996
Consolidated draft report sent for comments (FAO/IAEA) July 1996
Final report completed November 1996

V. Mission Composition

Two missions will conduct the field evaluation. The mission to Kenya, Tanzania and
Zambia will be composed of an FAO Evaluation Officer, PBEE, and a technical expert on
nuclear applications in agriculture. The mission to Senegal will be composed of an Agency
Evaluation Officer and an external technical expert.

VI. Resources

The cost of this evaluation is charged to IAEA administrative funds. FAO will bear
the salary costs of the participating FAO Evaluation Officer.
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ANNEX A3.

FIELD MISSION AGENDA

JOINT lAEA/FAO EVALUATION OF THE AGENCVS ACTIVITIES IN

SOME SECTORS OF AGRICULTURE IN
SUB-SAHARAN AFRICA

(BASED ON FIELD EVALUATION IN KENYA, SENEGAL, UNITED
REPUBLIC OF TANZANIA AND ZAMBIA)
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Field Mission Agenda - Kenya

DATE
1996-05-9

1996-05-10

1996-05-10

1996-05-13

PERSON
INTERVIEWED

Mr. A. Onjimbo

Mr. D.K. Andere

Mr. J.B.
Nyangere
Mr. D. Odee

Mr. P. Juma

Mr. V. Sijali

Prof. S.O.
Wandinga

Mr. J.M. Makopa

Mr. H. L. Norton

Mr. D. Andere
Mr. J. Nyangeri

POSITION
Director

Secretary

Chief Science
Secretary
Head
Biotechnology
Division
Project
Technologist -
Agroforestry
Research Officer
(Soil Physics)

Head
Departement of
Chemistry

Researcher
Departement of
Chemistry
Representative

Secretary
Chief Science
Secretary

INSTITUTION
Ministry of
Agriculture,
Livestock
Development and
Marketing
National Council
for Science and
Technology
Food Security
Programme
Kenya Forestry
Research
Institute (KEFRI)
u

Kenya
Agricultural
Research
Institute (KARI)
College of
Biological
Science.
University of
Nairobi

FAO
Representation,
Kenya

National Council
for Science and
Technology

PURPOSE
Mission reception

Mission reception

Mission reception

Discussion of
projects KEN/5/015
Visit to Isotope Lab

Discussion of
projects KEN/5/018
Visit to Isotope Lab

Discussion of
projects KEN/5/016
Visit to Pesticide Lab

Discussion of
Kenya Food
Security
Porgramme
Debriefing
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Field Visit Agenda - Senegal

DATE
1996-5-10

1996-5-11

1996-5-12

1996-5-13

1996-5-14

1996-5-15

PERSON
INTERVIEWED

Mr. A. Niane

Mr. M. Mbengue

Mr. Jacques Faye

Mr. Sidi
Mohamed Seek

Mr. Claude
Dancette

Mr. Jacques Faye

Ms. Aminata
Niane Badiane

Mr. Madiagne
Diagne

Mr. Dogo Seek

Mr. Abdoulh Faye

Mr. Mamadou
Goudiaby
Mr. Mame
Khemesse Thiau
Mr. Moussa
NDoye
Mr. Samba Cisse

Mr. Youssouph
NDiaye
Mr. Saliau Faye
Mr. MBodj

INSTITUTION
D.A.S.T.

Ministry of
Agriculture
General Director

ISRA - Saint-
Louis Centre

ISRA - Saint-
Louis Centre
(CIRAD)
General Director

ISRA - Bel Air
Centre/ Dakar

u

ISRA - Bambey
Centre
u

u

u

«

u

M

U

FAO

POSITION
Co-ordinator of
Energy Unit
Director of
Ministry Cabinet
ISRA

Director

Researcher
(P. Counterpart)

ISRA

Head Soils Pro-
gramme
(P. Counterpart)
Bioclimatology
Programme Head
(P. Counterpart)
Director

Soil Chemistry Sr
Technician /
Maintenance and
repair of gauges

Soil Chemistry Sr
Technician
u

u

Soil Biochemistry
Sr Technician
u

u

Food Security
Programme
Manager

PURPOSE
Mission reception

Mission reception

Reception
Discussion of the TC
programme in
Senegal

Discussion of the TC
programme
Visit to Soil
Laboratory

Discussion of
ISRA research
programmes
Discussion of the
TC programme

u

Discussion of TC
programme
Discussion of TC
programme
Visit to Isotope
Laboratory
u

u

u

"

u

Discussion of
Food Security
Programme
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DATE
1996-05-14

1996-05-15

1996-05-16

1996-05-17

Field Mission Agenda -

PERSON
INTERVIEWED

Mr. A. M. Nyanda

Mr. A. S. Nyaki

Ms. M. A. Mgonja

Mr. A. S. Nyaki

Mr. H. A.
Mansoor
Mr. R. T.
Ngatoluwa
Mr. W. Msaky
Mr. Haki

Mr. A. S. Nyaki

Ms. M. A. Mgonja

Mr. J. K.
Kabyemera
Mr. D. B. Mpiri

Mr. J. J. Mende

Mr. B. E. Lema

Mr. J. K.
Kabyemera

POSITION
Registrar (IAEA
Liaison Officer)

Sr Agricultural
Research Officer

Sr Agric
Research Officer
Sr Agric
Research Officer

u

u

Lab Technician
Director SARI
(and Zonal
Director, Northern
Zone)
Sr Agricultural
Research Officer
Sr Agric
Research Officer
FAO Programme
Officer
Assistant Com-
missioner Live-
stock Research

Chief
Administrative
Officer

FAO Programme
Officer

Tanzania

INSTITUTION
National
Radiation
Commission
Selian
Agricultural
Research
Institute (SARI)
u

H

U

SARI

u

u

FAO
Representation
Department of
Research and
Training, Ministry
of Agriculture,
Livestock
Development
and Cooperatives
Agricultural
Research Fund

Department of
Research and
Training
FAO
Representation

PURPOSE
Mission reception

Visit of lab
facilities
Field visit to
research plots
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Field Mission Agenda - Zambia

DATE

1996-05-20

1996-05-21

1996-05-22

1996-05-23

1996-05-25

PERSON INTERVIEWED

Mr. G. K. Mburathi
Mr. D. Fortes
Ms. D. Jere
Mr. S. C. Banda

Mr. C. G.
Mucheleng'anga
Mr. M. N. Siamwiza
Mr. M. Phiri
Mr. M. B. Zamaan
Mr. S. Phiri
Mr. M. Mwale

Mr. B. Mutwale
Mr. E. Mambwe
Mr. D. Fortes
Mr. S. Phiri
Mr. A. Brevig

Mr. W. Mwale

Mr. M. Mwale
Mr. M. Damaseke
Mr. D. N. Mbewe

Mr. B. H. Chishala
Mr. C. G.
Mucheleng'anga

Mr. C. K. Mwamba

Mr. W. K. Chishimba
Mr. E. S. Lingumbwanga

Mr. R. Soenarto

Mr. K. L. Munyinda

Mr. M. Mwale
Mr. M. Damaseke
Mr. A. Mapiki

Mr. K. K. Muimui

Mr. S. C. Banda
Mr. C. G.
Mucheleng'anga
Mr. S. Simukanga

Mr. S. C. Banda
Mr. C. G.
Mucheleng'anga

POSITION

FAO Representative
FAO Admin. Officer
Programme Assistant
Liaison Officer

R & D Coordination Officer

Secretary-General
Actg Secretary-General
Chief Scientific Officer
National Programme Officer

Agricultural Chemist

Technician
Senior Technician
FAO Administrative Officer
National Programme Officer
JPO UNIDO (also handling IAEA
matters)
Chief Agricultural Research
Officer
Agricultural Chemist
Soil Scientist
Acting Dean

Mead, Soil Science Department

R & D Coordination Officer

Head

Snr Scientific Officer
Snr Technician
Cassava Breeder

Deputy Director Research

Agricultural Chemist
Soil Scientist
Senior Soil Scientist

Bean Breeder/Project
Counterpart (ZAM/5/020)
Liaison Officer
R & D Coordination Officer

Head, Dept of Metallurgy and
Mineral Processing
Liaison Officer
R & D Coordination Officer

INSTITUTION

FAO Representation

National Council for Scientific
Research (NCSR)
u

u

u

u

FAO Representation
Mt Makulu Central
Agricultural Research Station
u

M

FAO Representation
»
UN Joint Premises

Mt Makulu Central Agricultural
Research Station
u

u

University of Zambia, School of
Agricultural Sciences
u

NCSR

National Council for Scientific
Research (NCSR), Tree
Improvement Research Centre
(TIRC), Kitwe
u

u

Tuber Research Station
(Technology Assessment Site),
MAFF, Mansa
Mt Makulu Central Agricultural
Research Station

Misamfu Regional Research
Centre, Kasama
Msekera Regional
Research Station, Chipata

NCSR
NCSR

University of Zambia, School
of Mines
NCSR
NCSR
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