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Preface 

~ IARSAF Symposium was conceived in 1995 when the IARSAF Executive 
1 Committee under the leadership of Mr M. Tsbiunza approached the Training 

Program Leader, Dr J.Gulley, klr his suggestions on the IARSAF Week activities, which 
hitherto was routinely low-keyed and restricted to only a few dedicated IARSAF 
members. Dr Gulley and Mr Okafor, the Manager, Training Program, supported the 
involvement of the entire IITA community, and students from the University ofIbadan. 
The idea was to create an opportunity for the Graduate Research Fellows (GRFs), 
scientists, and others to exchange ideas, and for the GRFs to further develop themselves 
for the future, by writing and presenting their research findings to the public. 

To ensure that GRFs were properly groomed, extr"a<ttrricular training sessions were 
organized for them, with resource persons from the academic community and nTA, to 
enhance the GRFs' ability to communicate in public, effectively manage resean:h, acquire 
proficiency in computing and statistical analysis, and write winning proposals. 

With the knowledge acquired from these training sessions, GRFs organized the 
inauguralIARSAF Symposium which wt.s calledIARSAF WEEK '95. At this symposium, 
there were four invited papers, nine oral presentations, and 14 posters presentations by 
GRFs. The following ~ar, the new IARsAF Executive Committee led by Mr B. Ubi, 
built on the foundation laid by the preceding executive, and organized the IARSAF 
1996 Symposium. There were three invited papers, and GRFs made nine oral 
presentations, and four posters. 

To preserve records from these symposia for future GRFs, the 1996 Executive 
inaugurated an Editorial Committee to collate all the presentations in the first and 
second symposia. Though the task was challenging, the commitment and dedication of 
committee members, the response of contributors, the cooperation of the Training 
Program and the Training Materials Unit of lIT A resulted in the production of the 
proceedings of the First and Second Sythposia before the Third Symposium which was 
held from 9-10 October 1997, under the leadership of Mr P. Koona. Following 
suggestions by Drs Zachmann, Gulley, and the IARSAF Executive Committee of 1997, 
the publication of the First and Second proceedings was delayed to allow for the 
incorporation of the proceedings of the Third Symposium. This was essentially to cut 
cost. At the Third Symposium which attracted a large audience, five invited papers were 
presented, and the IARSAF Alumni association was inuagurated by the IITA Director 
General, Dr Lukas Brader. 

September 1998 Emmanuel Aigbokhan 
cmirman,Editorial. O:nnmittee 



Welcome Address 

M. Tshiunza' 

I am happy to welcome you all to the 1st Annual Symposium of the International 
Association of Research Scholars and Fellows (IARSAF) of the International Institute 
of Tropical Agriculture (llTA). IARSAF is an association of graduate students from 
Africa, Asia, Europe, and America, conducting research in agriculture at IITA. 

IARSAF provides a furum for exchange of academic and research ideas, promotion 
of friendship and understanding among members, as well as for seeking solutions to 
problems affecting members. Since its creation in 1981, the activities of the association 
have been limited to interactions among members. This year IARSAF decided to extend 
its activities to the entire IITA community for better integration. We hope this trend 
will continue. 

As you are all aware, the ultimate goal omTA is to help fight hunger and alleviate 
poverty in sub-Saharan Africa by: 
• developing systems for managing and conserving natural resources in the humid 

and sub-humid tropical zones of sub-Saharan Africa, to ensure agricultural 
production on a sustainable basis; 

• improving the performance of selected food crops which can be integrated into 
improved and sustainable production systems; 

• reducing postharvest losses, facilitating crop and food processing, and promoting 
crop utilization; 

• strengthening capabilities of national agricultural research systems (NARS) in 
vanous ways. 

This last objective justifies our presence in IITA. Strengthening the capabilities 
ofNARS to conduct research and training for their own development is the main goal 
of the Training Programs in the CGIAR. IITA alone cannot tackle all the agricultural 
problems of individual countries, or directly reach millions of farmers in the continent. 

The achievement of the training program objective mainly depends on the quality 
of the training received at IITA. The effectiveness of the training received at UTA is a 
function of a number of factors, including the quality of trainers, the academic 
background of people selected for training, and the technical and social environment 
of training. There is no doubt about the quality of our trainers. They are among the 
best in their respective fields as their achievements and reputation clearly testify. We 
thank them for their contributions to our training. 

I can also assure you of the sound academic background of Graduate Research 
Fellows (GRFs) admitted by the Training Program. Before they are chosen, GRFs 

I. President, International Association ofRes=-ch Schob ... and Fellows (IARSAF), 1995. 
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undergo rigorous and competitive selection. In fact, the Training Policy Manual states 
that the training program at IITA is open to 'outstanding' men and women working in 
agriculture and other related disciplines. In addition, most GRFs have a rich professional 
background in various disciplines of agriculture and other related sciences. They are 
either researchers, research support staff in national programs, or extension workers. 
Therefore, GRFs usually perform well at IITA. 

Since the creation of the Graduate Research Fellowship Program (GRFP) in 
1988, UTA has had 51 PhD candidates, out of which 29 have graduated, and 12 MSc 
candidates, out of which 10 have graduated. Since GRFs conduct research towards 
their higher degrees at IITA, the results of such research works are the property of the 
institute, and therefore part of its output. This fact has been overlooked over the years, 
and unfortunately, during the 25th anniversary of liT A, no recognition was given to 
encourage the efforts made by the Training Program towards the achievement ofIITA's 
goal. 

Statistics of IITA scientific publications reveal GRFs contribution to the 
achievement ofIITA's goal. For example, GRFs have published several papers in various 
journals across the world as main authors, and many others as subsidiary authors. Our 
intention is not to exaggerate the contribution of GRFs in the achievement of !ITA's 
goal, but our contribution, though small, could be improved upon if the conditions in 
which GRFs worked were improved. IITA has all the facilities for research work in a 
conducive atmosphere. 

Unfortunately, we do not always have easy access to some of these facilities. 
Hardship for the GRF starts at the very beginning of his stay in UTA. The GRF, 
irrespective of the country of origin, is expected to find accommodation off-campus 
within two months, and also prepare a detailed work plan covering all the experiments 
required to satisfy the research need arid the analyses ~aboratory and statistics). One 
can imagine the stress. This stress conti hues and intensifies when he moves off-campus 
with aU the problems related to food, light, transportation, and water. 

Because of the small allowance given to them, the GRF cannot afford some basic 
needs, and frequent e1ectriciry failures dd not help matters. Working late into the evening, 
GRFs face the problem of getting home. We are not allowed on the IITA evening 
shuttle, for which priority is given to ~annies and IITA staff. In addition to the off
campus hardship, the GRF does not always know where to get the materials (stationeries, 
etc.) he needs for work. 

This list of gproblems is unending, Fortunately, the new team in Training Program 
has has had several meetings with GRFs and their representatives, and we sincerely 
appreciate their efforts towards improving our welfare and the quality of our training. 
As a result, a number of changes are taking place. On behalf of the association, I thank 
the Leader of the Training Program and his team. I appeal to the Director General, the 
!ITA management and the UTA communiry to support and help him in his efforts to 
improve the condition of graduate research work at UTA. 

We are well aware that some problems such as those related to our respective 
universities are not under the direct jurisdiction of the Training Program. However, we 
think that the Training Program, in consultation with these universities could solve 
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certain academic problems and shorten the time between the end of the GRF's research 
at UTA and the defence of his work at the university. This is particularly crucial for 
foreigners enrolled in Nigerian universities whose fellowship at IITA cannot be extended 
beyond a certain number of years. 

The Director General, Division Directors, scientists, the Dean, Faculty of 
Agriculture, University ofIbadan, distinguished guests, IARSAF members, ladies and 
gentlemen, I welcome you to the 1st Annual Symposium of the International Association 
of Research Scholars and Fellows. 

3 



Contribution of Research to 
Agricultural Development 

Dr Lukas Brader' 

In many developing countries, agriculture is an important, if not the most important 
factor for economic development. However, we first have to address the provision of 
adequate food and create conditions of food self-sufficiency, before we can start thinking 
about agriculture as an engine for economic growth. 

To clarify the role of the International Institute of Tropical Agriculture (IITA) in 
these various efforts, I would like to quote its mission statement: 

IITA aims to improve the _II-being oflow·income people in the humid 
and sub· humid zones of sub·Saharan Africa by carrying out research 
a.~d related activities lOr increasing agricultural production in a sustainable 
manner, in cooperation with national and international systems and 
institutions. 

IITA is part of a donor consortium called the Consultative Group on International 
Agricultural Research (CGIAR) under which 16 international agricultural research centers 
(lARCs) have been established. 

Food production and consumption in countries of the south 
Food self-sufficiency implies that adequate food is available and everybody has access 
to food. At the global level, enough food is produced to meet the basic requirements of 
every person on earth. But this does not mean that there is food self-sufficiency in 
countries of the south. In fact, the reality is that currently, over 700 million people (one 
fifth of the total world population) in the developing world do not have access to 
sufficient food. In certain regions, food production is inadequate while in others, people 
cannot afford to purchase sufficient food, or the problem is a combination of both. 
Poverty is considered the major cause for nonaccessibility to food and hence food 
insecurity. Table 1 presents the changes in food production between 1979-1981 and 
1989-1991. 

Table 1 shows that food production in the world as a whole has increased by 24% 
over the last decade. In the developing countries, this increase was 39%, and was highest 
in the Far East including China. However, as a result of strong population growth, per 
capita food production in the developing countries increased by only 13% over the 
same period. It decreased in Africa and the Near East by 2 and 4%, respectively. The 
figures for the Far East show that very significant progress can be made. The progress 
is a result of strong government support and the rapid adoption of new technologies in 
wheat and rice production-the so~alled green remlution. It has also been favored by 
the extensive use of irrigation in agriculture. 

1. DirectOr General, Inrernationailnstitute of Tropical Agriculture, 0)'> Road, I'MB 5320, lbadan, Nigeria. 
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Table 1. Change In total and per capita production of food, 1979-1981 through 
1989-1991 (Indices for 1989-1991 with 1979-1981 .. 100) 

Total food Per capita food 
production production 

Region (%) (%) 

W,rld 124 105 
Developing countries 139 It3 
Africa 133 98 
Latin America 128 103 
N ..... East 126 96 
Far East (exd. China) 146 122 
China 154 135 
High.income countries 109 102 

PinstlUp-And ..... n 1992. 

A daily per capita energy requirement of 2,200 calories satisfies the basic human 
dietary needs. Using this criterion, food deficiencies mainly prevail in Africa as a whole 
(Table 2). However, available food is not evenly distributed and this leads to significant 
differences between individual countries. 

Table 2. Number of developing countries with average food availability below 
2,000 and 2,200 cal/person/day In 1961-63 and 1988-90. 

Number of countries below: 
Number of countries 2,ooocaJ 2,200 

in region 1961-63 1988-90 1961-63 1988-90 

All developing countries 115 40 9 74 25 
Africa 44 20 7 36 18 
Latin America 36 8 1 18 3 
Asia 27 10 1 17 3 
Oceania 8 2 a 3 1 

Pinstrup-Andersen 1992. 

An advantage of the overall increase in food production during the last decade is 
the decrease in costs for the consumer. During the 1980s, food prices dropped by 6.5% 
yearly and further decreases have occurred in the early 19905. 

As mentioned earlier, poverty is the main cause for lack of access to food. Table 3 
shows that in 1985, over one billion people were classified as poor, of which 600 thousand 
were extremely poor. 

The combination of poverty and inadequate food production in certain regions 
and countries is reflected in the nutritional status of the population. Data of underweight 
preschool children clearly show regional differences with respect to changes in the last 
15 years (Table 4). 

5 



Table 3. Poverty in developing countries in 1985. 

Number of countries Poor (incl. extremely poor) 

Number Percent of Number Percent of 
(millions) population (millions) population 

Sub·Saharan Africa 120 30 ISO 47 
East Asia 120 9 280 20 
China 80 8 210 20 
SoutbAsia 300 29 520 51 
India 250 33 420 55 
Eastern Europe 3 4 6 8 
Middle East and North Africa 40 21 60 31 
Latin America and the Caribbean 50 12 70 19 
All developing countries 633 18 1,116 33 

World Bank, World Development Report 1990. 
Note: The poverty line in 1985 is $275 per cap~a/year for the extremely poor and $370 per cap~alyear for the poor 

Table 4. Regional prevalence and number of underweight preschool children in 
developing countries 1975-1990. 

Percent underweight Underweight children 
(million) 

Region 1975 1990 1975 1990 

Sub-Saharan Africa 31.4 29.9 18.5 28.2 
Near EastlNorth Africa 19.8 13.4 5.2 4.S 
South Asia 67.7 58.5 90.6 101.2 
Southeast Asia 43.6 31.3 24.3 19.9 
China 26.1 21.8 20.8 23.6 
Middle America/Caribbean 19.3 IH 3.4 3.0 
South America 15.7 7.7 4.8 2.8 
Global Total 41.6 34.3 168 184 
Total child population (0-4 years) 

in developing countries 402 536 

UN ACC/SCN 1992. 

While the number of underweight children is highest in South Asia, the significant 
increase in thier number in sub-Saharan Africa (SSA) is of particular concern. From an 
overall perception, considering recent tre)1ds and current figures, SSA causes the greatest 
concern with respect to lack of progress in agricultural development and the resulting 
worsening economic and lOod security situation. World Bank projections show that in 
all regions except SSA, by the year 2000, there wiIl be a significant reduction in the 
number of the poor (Table 5) . As a result of this, it is expected that by the year 2000, 
one third of the developing world's poor will be living in SSA, compared to about 16% 
currently. Contrary to all other regions, the number of the poor in SSA from 1985 to 
2000 will increase (by almost 50%) while significant decreases are expected in Asia. 

Food security depends on both the supply and the demand lOr food. Population 
growth, income change, urbanization, relative food prices, and new demands influence 
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Table 5. Poverty In the year 2000, by developing region 

Incidence of l:verty 
(% of EO~u ationl 

Number opf the poor 
(million) 

Region 1985 2000 1985 2000 

Sub-Saharan 46.8 43.1 180 265 
East Africa 2004 4.0 280 70 
Cbina 20.0 2.9 210 35 
South Asia 50.9 26.0 525 365 
India 55.0 25.4 240 255 
Eastern Europe 7.8 7.9 5 5 
Middle East, North 31.02 2.6 60 60 
Africa, and other Europe 

Source: World Sank. World Development Report 1990. 

food consumption. In Africa, population growth and urbanization are the overwhelming 
driving forces. 

To further demonstrate the concerns and needs for SSA, data recently published by 
the World Bank (Table 6) shows the absolute necessity to increase agricultural productivity 
in order ro meet food demands in SSA in the next 25 years. Efforts to reduce population 
growth, another major requirement, will, if successful, only show effect in the longer 
tenn. 

Annual agricultural production increases of 4% means a doubling of the current 
growth rate. This may indeed be a very difficult challenge to meet. However, certain 
countries in SSA have achieved such production increases which proves that it is not an 
impossible goal. If similar results could be achieved for SSA as a whole, then the continent 
could be self-sufficient in food by the year 2000. 

Opportunities to increase agricultur.al productivity: the role of research 
A very important element is the availability of appropriate agricultural technologies 
that can allow farmers to obtain better results from their production efforts. This is an 
area where the IARCs and their partners have achieved major successes over the last JO 
years in certain regions. The very significant improvement in the food serurity situation 
in large parts of Asia and Latin America is largely due to the beneficial effects of the 
green revolution. The introduction of s<xalled high yielding varieties has led to 
significant production increases. 

While discussing the past successes and future opportunities for successful 
agricultural research, the changes in socioeconomic and environmental conditions over 
the last 30 years should be taken into account. 
The 1960s can be characterized as follows: 

• favorable grain/fertilizer price ratios 
• weak nati onal agricultural research systems (N ARS) 

Over the last decade, new problems have arisen linked to rapid population growth 
and environmental degradation. Also, as a result of the decisions taken at the United 
Nations Conference on Environment and Development, the 1990s and the 21st century 
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Table 6. Population and food security In sub·Saharan Africa. 

Scenarios 1990 2000 2010 2020 

Case 1: 2% grow1h nite for food production 

Population (millions, with fertility r.lte remaining at 494 664 892 1200 
projected levels)a 
Food production (million tonnes of maize equivalent at current 90 110 U-4 163 
annual grow1h rate of 2%/year) 
Food consumption (million tonnes, with unchangtd average 100 134 181 243 
per capita consumption) 
Food gap (million toMes) 10 24 47 80 

Case 2: 4% growth Tate fOr food production 

Population (millions, as in Case I) 494 664 892 1200 
Food production (million tonnes at 4% annual growth rate) 90 133 197 292 
Food requirement (million toones, as in Case I) 100 134 181 243 
Food production (million tonnes at 4% annual growth rate) 90 133 197 292 
Food requirement (million tonnes, " in Cas. I) 100 134 181 243 
Food gap (million tonnes) 10 1 ·16 ·49 

Source: After CJeaver K, Schreiber G. The Population, Agriculture and Environment Nexus in sub-Saharan 
Africa. World Bank, 1992. 

No~a: Jncase the total fertility rate would decline by 50% by 2030, the expected population level wouid stiU 
be 1.169 million in 2020, only 2.6 % less than the current fertility rate. 

pose new challenges for agricultural devdopment and research in particular in SSA as 
outlined in the following: 

Challenges 
• Arrest and reverse natural resource degradation and declining productivity 
• Double food production in the next 25-40 years 

Context 
• High genetic potential not limiting for most crops 
• Limited or negative gro'\l\'th in irrigation 
• Cultivation expansion to marginal areas, rain forests, and wetlands 
• Population growth and poverty, forcing input intensification 
• Intensification, depleting soils chemically, physically, and biologically 
• Overdependence on farm chemicals polluting the environment 
• Reduction in biodiversity 
• Emergence of some strong N ARS 

Approach 
Improved management of natural resources combined with 
• More targeted genetic enhancement research with greater focus on yield stability 
• Mobilization of research resources within the larger global system in an inte· 

grated effort 
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It is clearly understood that to achieve our goals, more than ever before, close 
collaboration with a wide variation of institutes, both in developed and developing 
countries will be needed. 

Sustainable agricultural production in sub-Saharan Africa 
On the basis of research results achieved by UTA and its various national partners, it 
can be claimed that it is possible to arrive at more sustainable production systems that 
can also adequately feed the rapidly increasing populations. 

For example, by developing improved varieties of the major crops grown in SSA 
that are also resistant to some of the major pests, an important step will be made to 
ensure sustainable and improved agricultural production. 

Cassava was introduced in Africa some 400 years ago. The crop has always been 
attacked by two indigenous diseases-cassava mosaic and cassava bacterial blight. llTA 
has developed varieties that are resistant to these diseases. These varieties, now widely 
grown by farmers, can lead to almost double the yield without additional inputs. These 
new varieties are for example at the basis of the two-fold increase in cassava production 
in Nigeria in the last 6-7 years. 

In Africa, maize was regularly attacked by a disease called maize streak virus, which 
causes on average about 10% loss yearly. Virtually all maiZe grown is now resistant to 
this disease as a result of research carried out at llTA and other institutes. This means 
that an extra two million tons of maize is produced each year in SSA, enough to feed 10 
million people, or equivalent to some USS 3~ million savings per year. 

Plantains are threatened by a new disease, black sigatoka, which causes at least 40-
40% losses unless pesticides are used. But it is difficult for small-scale farmers to purchase 
and apply these inputs effectively. UTA has now identified wild varieties that are resistant 
to the major pests. Biotechnological techniques are used and recent results show good 
pronuse. 

Protein is generally lacking in the traditional diet in SSA. Soybean is a crop very rich 
in protein, but not yet widely cultivated in this continent. UTA has developed varieties 
that are well-adapted to the local growing conditions and in a very short time, soybean 
production has increased very significantly. In Nigeria, this has, for example, led to the 
development of a new food processing industry. 

In Africa, pests and diseases cause on average, ~ losses in agriculture. Pesticides 
are too expensive, difficult to obtain, and cause too much environmental damage. 
Therefore, in addition to resistant varieties, llTA has developed environmentally safe 
plant health methods. The cassava mealybug is a good example of this. 

This pest was accidentally introduced in SSA some twenty years ago. It spread rapidly 
over the whole continent causing on average 30-40% losses. An extensive research 
effort by the institute has led to the discovery of a parasite in Latin America that can 
effectively control themealyhug. The parasite has been multiplied in large numbers and 
released over the whole cassava belt of Africa. The end result is that in at least 95% of 
the cases, this parasite effectively controlled the mealybug. Cassava has thus been saved 
for Africa. UTA also works on the control of other major pest problems and we are 
confident that sustainable solutions can be found. 
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One of the biggest challenges in SSA is the development of cropping systems that 
ensure adequate production while improving the quality ofthe soils. Mrican soils are in 
general of poor quality, very susceptible to erosion, low in nutrient content and organic 
matter, and easily invaded by various weeds. The institute has carried out studies on 
alley cropping-the combined growing of trees and crops. This system shows promise 
but is labor intensive. For now, it is only adopted in densely populated areas with poor 
soils. 

Studies have also been carried out on the use of so..:alled green manure which 
means growing certain leguminous plants after a crop is harvested. The research results 
indicate that this system offers good opportunities to improve the quality of the soil. It 
is now being tested on farmers' fields to study possible constraints to its wider 
introduction. Farmers may hesitate to rultivate plants solely furthe purpose of improving 
the soil, until they have understood the benefits that can be gained in subsequent cropping 
seasons. 

Constraints to agricultural research 
The results so far achieved in the areas of crop improvement, plant health management, 
and soil management research give us confidence that agricultural production in SSA 
can be improved in a sustainable manner and that the current challenges can be effectively 
addressed. 

However, it will be essential to continue to carry out effective research programs at 
national and intemationallevels. In that respect, the reduced funding in recent years 
causes serious concerns. One of the major constraints to effective agricultural research 
is the lack of government support fur the national research systems. 

In industrialised countries, some 2% of the agricultural DP is invested. in agricultural 
research. In the developing countries, this is less than 0.5%. Moreover, in developing 
countries, almost 90% of the research budget goes to staff salaries, leaving too little for 
operational expenditures. Salaries of national staff are generally very low, leading to a 
continuous brain drain to better paid positions. In developed countries, almost 50% of 
the research budget is available fur operational expenditures. 

Not surprisingly, the research agenda in developing countries is almost exclusively 
focused on meeting the immediate food need problems. However, there is also the 
urgent requirement to carry out research on more sustainable production systems 
otherwise, there will be further degradation of the soils, leaving little hope fur increasing 
agricultural productivity in the longer term. 

Well organized and adequately supported agricultural research can deliver the goods 
fur improved economic development. But as mentioned earlier, various other conditions 
must be met to achieve the overall goal of doubling food production in the coming 
years, while maintaining or improving the capacity of the production systems. Farmers 
are definitely prepared and willing to adopt appropriate technologies to increase 
agricultural productivity. But such efforts will only be undertaken and sustained under 
appropriate socioeconomic conditions both at the national and international level. To 
achieve such conditions, the full support of all concerned is required. 
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Revitalizing the University's Contribution 
to 

Agricultural Research and Development 

Profussor J.A. Akinwumi' 

Introduction 
By their nature, universities have the greatest reservoir of free thinking academics willing 
to tryout new ideas and to extend the frontier of knowledge if the atmosphere is 
conducive. Both the academic staff and their most brilliant students often try alI sorts 
of ideas in their search for new results or new ways of doing things. Sometimes, the 
efforts become counterproductive when they are not properly harnessed and directed. 

In the Nigerian situation, haphazard funding and inadequate supply of materials 
have led to frustrations which kept researchers functioning below their potentials. There 
is generally no continuity while most academics pursue minimum cost, short-term 
investigations in order to publish and get promoted. Therefore, it is appropriate to 
examine ways to revitalize the contributions of our universities to agricultural research 
and development. 

Most observers are convinced that intellectuals within the West African sub-region 
are capable of greater research output than was available in the recent past. Hard core 
research findings are hard to come by. One should ask why the universities in particular 
appear to be sleeping, with respect to meaningful research and useful results that should 
lead to faster development in agriculture. 

A few obvious underlying problems will be highlighted and roJIowed with suggestions 
on how to revitalize the contributions of our universities to agricultural research and 
development. Most people present at this seminar are aware of a recently completed 
study by the International Service ror National Agricultural Research (ISNAR) covering 
the Universite National du Benin, Cotonou, and Ahmadu BeJIo University, Zaria. That 
study came out with a lot of inrormation which can be used to solve the problems of 
apathy and low research productivity iri our university system in sub-Saharan Africa. 

There are many facets to the problem including low and irregular funding; poor or 
total lack of research policy planning; haphazard execution of the poor plans; 
disenchantment of scholars and research staff due to uncertainties; poor remuneration 
of workers which, in the face of hyperinflation forces everyone to search for ways to 
make ends meet; the consequent inability of any researcher to put up long-term research 
plans or to execute such plans satisfactorily. Research capacity is severely limited in 
many of our younger universities. 

The best researches are carried out where the researcher is reasonably insulated 
against the daily vagaries of economic instability. Although it is said that necessity is the 
mother of invention, I want to submit that a good invention requires time, care, patience, 
1. Dean, Faculty of Agriculture and Forestry, University of Ibadan, Ibadan, Nigeria. 
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and dedication all of which a hungry worker is unable to provide. Therefore, the typical 
university researcher in these circumstances does not put in his best, since he is not 
insulated. 

It is rare today to fmd a sensitive equipment functioning well in a university laboratory 
in Nigeria. Breakdowns are frequent, spare parts are not available or are too expensive. 
Replacement or maintenance is difficult. Reagents are not only expensive but are often 
unavailable. Thus the training of researchers and research support staff has become 
haphazard. The libraries are empty or filled with outdated books and journals, keeping 
the researcher far from the most current advances in knowledge. In such circumstances, 
it is difficult to reach the frontier in innovative research. I must acknowledge the efforts 
ofthe Federal Government through the National Universities CoIIlInission to refurbish 
facilities, acquire books and journals for university libraries. Yet, whatever is supplied is 
only a small fraction of our needs in view of the long period of neglect. 

The African subregion has suffered from a relative lack of understanding of the 
role of research and, therefore, absence of appropriate emphasis on research and its 
fup.ding. For example, it is very difficult to persuade the Nigerian policy maker to allocate 
more money to research and training. A peep into the annual budget of UTA, when 
compared with the combined subventions of the 18 agricultural research institutes in 
Nigeria clearly shows the disappointing disparities. 

Apart from inadequate facilities, we do not know how to plan and manage research 
for effective results. The Ahmadu Bello University case study, which is perhaps the best 
example of well-managed research programming within the university agricultural 
research system still has a lot of problems as highlighted in the ISNAR report. An 
important limitation is the poor coon:lination, collaboration, and utilization of available 
human and material resources. There is a tendency for persons and groups to personalize 
facilities, minimising their use while other potential userssearclJ in vain tOrthese facilities. 
It is difficult to get people to work together in a friendly atmosphere. Indeed, many 
hide research results from colleagues for fear of losing valuable data to smart 
collaborators. In the process, they may hide their mistakes and misconceptions. 

Revitalizing universities' contributions to research 
Several steps must be taken to revitalize the contribution of universities to agricultural 
research and development: 

• We must determine research priorities and classify them into short-, medium-, and 
long-term activities. Abstract or esoteric research should be given a place, but 
emphasis needs to be placed on problem solving, adaptive research. There should 
be regular, periodic meetings of academics in the universities and their counterparts 
in research institutes to formulate, review, and adopt specific research plans. Groups 
working on specific subjects-crops, livestock, forestry, fishery, etc. should come 
together and use the national agricultural policy as a guide for setting research 
pnonoes. 

• Collaboration across countries, ecological 'ZOnes, and among international researchers 
should be encouraged. This will permit cross-fertilization of ideas and build a synergy 
among academics from various locations. The charge in the recent ISNAR study 
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that "in sub-Saharan Africa, the logical thing to do is to combine the resources in 
the national research institutes and higher agricultural education institutions in a 
productive way to address national development objectives effectively, but that 
unfortunately, the framework for achieving this synergism is yet to emerge» needs 
to be taken seriously. 

Not only should there be collaboration within different zones of a country, 
there must also be exchange programs which would permit researchers to learn 
from each other and bring innovations from other lands. Qualified personnel from 
research institutes should be free to spend their sabbatical year in universites while 
university lecturers should go to the research institutes. Academic staff should also 
have a chance to work in relevant industries to better understand their operations 
and identify the problems worth researching. 

• Strengthening research capacity through the identification and training of brilliant 
graduating students who have the right attitudes. 

• Monitoring research activities to ensure accountability. Central management of 
research, and provision of adequate quantities of consumables should be encouraged. 

• Improving technical capabil ities of research support staffthrough training, and 
exposure to the use and maintenance of modern equipment. 

• Improving working environment for university teachers and resean:hers. Government 
should provide additional incentives for research staff. Professional staff should 
be given the opportunity to earn extra income through copyrights and patents. I 
hope to see a Nigerian researcher become a millionaire through research. 

• Encouraging and strengthening linkages with external institutions and advanced 
laboratories in other parts of the world. 

• Selecting and posting research managers to well-established research centers to learn 
research management. Outstanding researchers on invitation for three, six or 12 
months could help set up research centers. They should help diagnose our problems 
and offer solutions. 

• Recognizing manpower imbalance between regions and setting up of joint research 
programs through which the less experienced academic staff can gain experience. 

• Providing adequate funds for exchange programs to expose university researchers 
to other research settings. 

• Coordinating seminars and workshops at which research findings are discussed as 
well as ensuring well reviewed publications. 

• Arranging proper extraction of useful research findings and disseminating 
information to farmers and other appropriate users. 

Recently, the Raw Materials Research and Development Council (RMRDC) of 
Nigeria started a program of research development and training. This will bring some 
of its field staff who are involved in raw material processing/utilization pilot projects 
to universities for higher degrees. Supervisors will guide such students in the use of 
some aspects of the project for writing the PhD thesis. Meanwhile, the experiences 
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gained by such students will be used in the development of the new project. This is a 
useful meeting point for theory and practical application. Both the students and their 
supervisors will gain from the efforts and the contributions of universities to research, 
and development will be enhanced. 

Recently, a competitive bid for research funding was requested by the World Bank
assisted National Agricultural Research System. This must be continued, but the subjects 
of research should not be left to the bidders. There was a scramble among researchers 
who proposed every possible topic. It would have been better if guidelines were drawn 
from a well laid out research blueprint which gave appropriate priorities to subjects in 
view of national development needs. A be#rullng bas been made, mistakes should be 
corrected, and the winners carefully monitOred. 

Conclusion 
The universities in sub-Saharan Africa can contribute very little to agricultural research 
and development as long as the planning, funding, and execution of research is haphazard. 
More serious, especially in the case of Nigeria and countries with similar battered 
currencies, is the fact that equipment, reagents, and publications, are too expensive in 
local currencies. 

An equipment costing $25,000 becomes a burden when translated to Naira 
(N2,OOO,OOO.OO). A single computer now costs about N300,OOO.OO, an electronic 
microscope costs NI0 million. Where will the money to equip laboratories and provide 
reagents come from? I hope senior researchers and research managers will work hard 
to convince governments of the need to fund research continuously and sufficiently. 

Duplication of equipment and programs should be minimized. Revitalizing 
universities ' contribution to agricultural research and development is a difficult but not 
impossible task. I appeal to donor agencies to continue to support our universities with 
funds, equipment, and reagents. 
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Securing Adequate Funds for Research 
• m 

National Agricultural Programs 

Professor S.T. Bajah' 

Abstract: The economic reoession which has hit many countries of the 
world has not spared Africa. African nations are finding it extremely 
difficult to feed their teeming population. Population control has been 
focused. Research has clearly shown that rood security is sound security. 
Although the majority of rural families in developing countries are 
farming, there is still need to massively invest in agricultural research to 
bring to reality the slogan, "Food for all by the year 2000". 

Introduction 
About ftheen years ago, the Stuttgart-based Protestant relief agency 'Bread for the 
world' publicly expounded the theme 'hunger through surplus'. Today, as we come nearer 
and nearer to the close of the 20th century, we see the ever-growing mountains of 
agricultural surpluses in the northern hemisphere and the increasing dependence on 
food imports by the south. The statistical digest of the world shows that out of the 120 
poor developing countries, 107 are net importers of food (Hahn, 1995). The poor 
countries of the South are constantly heing reminded that they have no alternative than 
to become self-sufficient in food. To be self-sufficient in food calls for change in our 
investment in agriculture and in particular agricultural research. Newer and better ways 
of farming must be adopted. In order to effect positive change, research information 
must not only be found in leading journals but should permeate the remotest villages. 
Agricultural research must be adequately funded. But the foreign deficiency syndrome 
which has plagued many developing countries must be revisited to reduce what some 
national leaders refer to as exploitation. 

Need for research in national development 
In a recent paper, Dr Hans-Otte Hahn (1995), Director ofthe Protestant relief agency 
'Bread for the world' had a cartoon on agriculture. 
Agriculture, it was comically stated is 

• 10% cultivation 
• 80% exploitation and 
• 10% agitation 

This is a stinging definition. Depending on the listener, the definition can be 
interpreted to mean too little of cultivation and too much of exploitation. Politicians 
will interpret the exploitation as taking the best from the less privileged leaving them 

l.Internatianal Center far EducananaiEvaluatian ~(,.F.E), Univenity of Ibadan, Ibadan, :-.Iigeria. 
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poorer and more dependent on the exploiter. That will give rise to agitation and 
disruption of peace but that, one may argue, is only one side of the coin. 

In another perspective and in line with the focus of this paper, the 80% could be 
interpreted as positive exploitation of the available arable land and resources. Pursuing 
that line of argument, the 80% exploitation should include a substantial amount of 
research which will provide needed information on how to grow more food for the 
teeming population in an environment. 

One problem identified in many developing countries is that natural resources 
have not been properly exploited. Resources have not been properly exploited because 
of poor governance, culminating in self-inflicted problems. In today's world, hunger is 
often not only caused by disaster of crop failure. Persistent hunger is caused by economic 
and civil unrest, and inequality in the distribution of the benefits of development. Year 
after year, Smit (1995) maintains, the United Nations High Commission for Refugees 
(UNHCR) reports increases in the number of refugees and displaced persons, whereas 
most agricultural research is fucused on an assumed stable population. The need has 
now become greater to focus agricultural research on how refugees can grow enough 
food, first to feed themselves, and then to strengthen their economic base. 

Recent statistics show a staggering 16 million refugees globally. If agricultural research 
provides useful information on how to deal with refugees with respect to their food 
needs, poverty will, to a large extent be generally reduced in the world. Smit (1995) 
writing under the title 'Food for the poor' reports a new initiative of German 
development assistance in agricultural research. The principles of the Federal Ministry 
for Economic Cooperation and Development for the early 19905 include an emphasis 
on: 
• poverty reduction 
• environmental conservation and education 
• enpowerment of women 
• influencing development policy in places and countries where development 

cooperation is active 

The initiative reported by Smit focuses on vegetable production. UN/FAO studies 
indicate that the populations of Africa and South America consume only about one
third ofthe UN/WHO recommended daily intake offresh vegetables (65 of 200 g). 
Vegetables, according to Smit, are the best source of the micro-nutrients vitamins' N 
and 'C' from calcium and other vitamins. They are a less efficient but critical source of 
protein, especially where meat is in short supply as it often is for the poor, and micro
nutrients are increasingly being recognized for their disease prevention function. 

This initiative, culminating in the types of relevant agricultural research is but one 
direction in which agricultural research should take in an attempt to provide necessary 
food for the 'poor'. Of particular interest is the outstanding results attributed to the 
vegetable production initiative. 
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The people of Maputo, and other besieged towns in Mozambique did 
not suffer malnutrition above that of other African cities during the 20 
}ears civil war. In each of these cases, small-scale vegetable production 
'Io'as the secret weapon. These towns and cities fed themselves. They 
produced essential micro-nutrients on derelict land, using solid waste 
and waste water instead of commercial fertilizer. 

Many concerned people ask, 'what type of agricultural research should developing 
countries pursue?' 

Types of agricultural research 
There is enough empirical evidence in conventional literature to show that the two 
most common types of research are: basic research and action research. 

Although all types of research tackle identified problems, there is now a preference 
for action research which is said to be 'pragmatic'. In agricultural research for instance, 
there is need to focus attention on 

• provision of high-yielding varieties of common crops found in a given environment 
• introduction of cheaper and better farming techniques 
• preservation of crop yields from pest invasion 
• education of peasant farmers on scientific and agricultural innovations 
• adequate food distribution 

All these areas are already being pursued in many developing countries (including 
Nigeria). But the problems have always been accountability and funding in national 
agricultural programs. While there is a widespread belief that accountability in national 
programs is strongly linked with good governance, funding on the otber hand relies 
heavily on available resources. Funding by and large, is a bilateral process involving a 
donor and a recipient while good governance is useful for development. We shall now 
focus on funding of national agricultural programs in what is generally described as 
Less Developed Countries (IDe). 

Funding of national agricultural research in LDCs 
The current trainees here have just completed a week-long program on 'Writing winning 
grant proposals'. Our focus in tbe week-long program was how to secure adequate 
funds for agricultural research in three areas: 

• individual research 
• team research 
• institutional research 

There has been some misconception in the availability of funds especially for national 
programs. Nobody, indeed, no donor agency, has free money to give just for the asking. 
The ritual of calling for grant proposals before money is committed has come to stay. 
Our colleagues from tbe rich! developed countries tell us that it is getting more difficult 
to secure research grants with proper justification througb the various steps laid down 
by the donors. 
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No matter where funding is sourced, the most important thing is to justify why 
such money should be made available to you. The advice for the trainees is simple-"If 
you want a research grant, you must write a winning proposal". Anyone can write a 
proposal, but a winning proposal requires skill. 

HIm·ever, one must not give the impression that the funding of national agricultural 
research programs must always come from external sources. Many developing countries 
should have, within their own development plans, research funds committed for 
agricultural programs. Unless this is done, it is doubtful if there can be meaningful and 
relevant development. If a nation state does not know that availability of adequate and 
affordable food for all is essential for development, then there must be something 
wrong. Every nation must invest heavily in agricultural research. The price may appear 
high but on the long run the reward will be enduring and sustaining. 

Three levels of research have been identified in this paper. But as I impressed in the 
minds of the trainees, the trend is towards massive support for institutional research. 
The reason is not far fetched-there is every likelihood that an institutional research 
will have both sustainability and multiplier effect. 

Dissemination of agricultural research results 
It is an understatement to say that results obtained from aaion research must be widely 
disseminated. This need is most obvious in developing countries. If one goes by the 
premise that a good proportion (some documents put this at 70%) of farmers in 
developing countries are either not literate in western education or are women, then 
there is need for research results to reach them. For example, surveys in Africa and 
Latin America show that 60-90% of vegetable producers are women peasant farmers. 

Language is usually a barrier between the research scientist and the peasant farmer. 
Therefore, an acceptable medium is needed through which information will get to non
literate peasant farmers. This is where agriculture and education meet. The interface for 
the meeting should be such that infurrnation flow is encouraged. It is now known that 
big-time pesticide distributors are embarking on intensive non-formal mode of education 
for peasant farmers who buy their products. Basic issues such as ability to read, 
understand, and correaly interpret 'labels' have involved aaion research in literacy 
programs. 

In some developing countries, there are now medium- and large-scale farmers. They 
also need to be brought up to date with agricultural research results. The problem that 
is now becoming obvious in some rapidly developing countries is that the so-called 
large-scale farmers are really only 'stake-holders' and 'financiers' of the farms. In such a 
set up, research information should not be wasted on such entrepreneurs, rather, the 
target audience should be the farmhands. 

Recommendations 
In a rather vivid way, we have listed areas that should guide the funding of national 
agricultural research. As much as possible, funding should be provided for agricultural 
research. There should be a strategy that will raise the status of farmers. 
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The sure way of securing adequate nmds for research in national agricultural research 
is to learn how to write winning proposals and to have the courage to submit them to 
donor agencies. 
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Decomposition of roots of selected woody species and 
nutritional effects on maize 

Risasi EL 1,2, Tian G1, Kang BT 1', Opuwaribo EE2 

1. International Institute ofTropicaI Agriculture (!ITA), PMB 5320, !baelan, Nigeria. 
2. Dept. of Crop, Soil Sciences, andForestry, Rive .. State Un~iry of Science and Technology (R5UST), 

PMB 5080, Nkpolu, Pon-harroun, Nigeria. 
• Present addnss: Dept. of Crop and Soil Sciences, Univen;ity of Georgi., Miller Plant Sciences Build-

ing. Athens, GA 30602-7272, USA. 

An experiment was conducted at IITA, Ibadan, Nigeria to study the decomposition of 
maize roots (lea mays) and the fuUowing woody species: Dactyladenia barren (syn_ Acioa 
barten), Sennasiamea (syn, OIssiasiamea), Gliricidiasepittm, andl..eu<:aena leucocephala. T-wo 
classes of roots were used: fine (diameter < 2 mm) and coarse (diameter 2-5 mm). The 
decomposition study was carried out using stainless steel Iitterbags with 7.0 mm and 0,5 
mm openings_ The results showed that root decomposition followed the order: maize 
> Gliricidia > Leucaena > Dactyladenia > Senna. Fine roots tended to decompose more 
slowly than coarse roots, exoept for Leucaena and maize roots, where the reverse was 
observed. Root decomposition was higher in Iitterbags with 7.0 rom than in those with 
0.5 mm openings. The residual mass of toots was negatively and significantly correlated 
with the initial lignin content of roots, whereas the correlation was positive and significant 
with the initial hemicellulose content of roots, respectively at 3, 6, 9, and 12 months of 
decomposition. Polyphenol content only influenoed the earlier stage of decomposition. 

A screenhouse study using fine roots of these species as sources of N, with an 
incubation period of 0,2,4, and 6 months, prior to planting was also conducted. Maize 
was used as a test plant. Results showed that maize shoot dry matter (SDM) and N 
uptake increased with the incubation period, and were linearly and inversely correlated 
with carbon-to-nitrogen ratio (C/N ratio) of the added roots. Gliricidia and Leucaena 
roots with a low C/ N ratio (13 .1 and 14.0, respectively) enhanced maize SDM and N 
uptake. Low yield and N uptake were obtained with the addition of maize roots which 
had a high CIN ratio (4O.3). Intermediate maize SDM and N uptake were obtained with 
Dactyladenia(CIN - 28.8)andSenna(CIN - 21.6). 

Agroecologlcal zones of Nigeria: I. leaf area Index, crop growth rate 
and dry biomass accumulatiOn 

Githunguri CM1, Ekanayake JJ1, Chweya JA2, Dixon AGO' 

1. International Institute of Tropical Agriculture (!ITA), PMB 5320, !badan, Nigeria. 
2. University of Nairobi, Nairobi, Kenya. 

Plant age and loeational effects on the dry biomass (DB), crop growth rate (CGR), and 
leaf area index (LA]) of six cassava clones in three agroecologieal zones in Nigeria were 
studied_ Kano represented the Sudan savanna zone, and Mokwa the southern Guinea 
savanna zone. Both locations have unimodal annual rainfall averaging 844 mm and 1235 
mm respectively. Ibadan represented the forest savanna transition zone with a bimodal 
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annual rainfall averaging 1253 mm. Clones in the study included three IITA clones, 
TMS 30001, TMS 4(2)1425, TMS 50395 and !Uur local cultivars, Isunikankiyan (Isu), 
TME1, TME2, and Dakata \Variya (OW). Isu was replaced by DW in Kano. 

At 52 weeks after planting (WAP) at Thadan, TMS 4(2) 1425 had the highest DB, 
LAI, and CGR which ranged from 780.8 to 1253.9 g (mean 1060.1 g), 1.5 -2.8 (mean 2.0) 
and 2 ~ -3 A gm "d" (mean 2.9 g m"d"), respectively; DB was highly associated with 
LAl (r - 0.64") andCGR (r - 0.72). At 54 WAP at Mokwa, Isuhad the highest DB 
which ranged from 782.8 to 1590.8 g (mean 1177.1 g); TME1 had the highest LAl and 
CGR which ranged from 1.8to3.1 (mean 2.5) and 2.1 to4.2g m"d" (mean 3.1 g m"d 
') respectively; DB was highly correlated with CGR (r - 1.0~") and LAI (r - 0.7/). At 
54 WAP at Kano, TMS 50395 had the highest DB, LAI, and CGR which ranged from 
606.5 to 979.9 g (mean 762.7 g),1.52 -2.92 g (mean 1.97g) and 1.59-2.57 g m"d" (mean 
1.99 g m"d"), respectively; DB was highly associated with CGR (r - 1.0'··, and LAI (r 
- 0.66")-

The !Ullowing clones per!Urmed the best throughout the season: at lbadan, TMS 
4(2)1425 andTME1; at Mokwa, Isu and TME1; at Kano, TME1 and TMS 50395. TME1 
per!Urmed best across the three locations. TMS 4(2) 1425 per!Urmed best in Ibadan and 
poorly in Kano suggesting sensitivity to climatic factors. The DB increased throughout 
the season; gradually at Mokwa; sharply at Kano, and Thadan. Mokwa had the highest 
LAI and Kano had the lOWest. LAl was highly correlated to CGR and DB. Clones with 
a high LAl could be selected for high DB production. 
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The effect of mulch from three multipurpose trees (MPTs) on weed density, 
biomass. and composition in maize 

Kamara, A.yt " , Akobundu.l.O.', Sanginga, N.'. Jutzi, S.C., Chikoye, 0. ' 

1. International Institute of Tropical Agriculture (lITA), Ibadan, Nigeria. 
2. University ofKassd, Germany. 

Field experiments were conducted during the 1995 and 1996 growing seasons to 
investigate the effect of mulch from three MPTs on weed density, biomass, and dynamics 
in maize. Treatments consisted of mulch fromLeucana leucoaphaLt, Gliricidiasepium, SenM 
siamea applied at a rare of 5 tonnes DWha and urunulched plots fertilize with 90 kg NI 
ha. Plots without fertilizer applications were controls. The mulch was cut and carried 
from established tree stands. Maize at 53,333 plants/ha was planted at mulching 

Weed data were collected at 3 and 8 weeks after planting (W AP). In both years there 
were more weeds in the unmulched plots compared to mulched plots with the exception 
of LeucaeM plots in 1995. These plots had 57% more weeds than the unfertilized control 
plots. At both 3 and 8 WAP, un-mulched plots had higher weed density, biomass and 
weed density and biomass than unfertilized plots. In 1995, there were 75, 7, and 47% 
more weeds at 8 than at 3 WAP in Gliricidia, Senna, and the unfertilized control, 
respectively. In 1996 however, there were less weeds at 8 WAP than at 3 WAP. 

Weed reduction by the mulches was in the order Gliricidia > Senna > I..eucaena.In 
1995, at 3 WAF, I..eucaena and the control plots had 22 and 25 weed species, respectively 
compared to Gliricidia and Senna which had 6 and 11 species, respectively. A total of 17, 
19, 25 and 29 weed species occurred irl. Gliricidia, SenM, Leucaena and control plots 
respectively at 8 WAP. Sedges were the dominant species in all the treatments except in 
Gliricidia treatment where 'lalinum and other broadlea~ were the dominant species. In 
1996, weed composition was similar in all treatments at both 3 and 8 WAP. 

In 1995, 40-80% of the weeds in all treatments were sedges and 20% of the weed 
flora in Leucaena were grasses. However, in 1996, 'lalinum and other broadleaf species 
dominated in the mulch plots. In addition to 'lalinum, grasses such as Digitaria were 
present in higher proportions in the control treatments. 

Results from this study suggested that Gliricidia and Senna were effective in reducing 
weed biomass and density whereas Leucaena promoted weed growth. Because Senna 
mulch persisted on the ground longer than Gliricidia, the better suppressive effect of 
Gliricidia seemed to be not only from physical suppression of germinating weeds but 
could probably be attributed to allelopathic effects. There were shifts in weeds flora 
from grass dominated immediately after fallow to easy-to-control broadleaf weeds in 
the mulch treatments after two years of cropping. 

Discussion 
Q. What is: 
1. The rationale for using DNMRT in separation of memos 
2. The absence of measures of association 
3 Application rate of 5 tlha dry matter weed biomass at planting and 3 t/h. at 3 days 

after planting DAP. 
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A 
1. LSD and DNMRI were compared and due to some missing data, DNMRT was 

found superior and adequate for mean separation in the experiment. DNMR was 
able to group means appropriately and the small number of treatment means meant 
that there was any great risk of using DNMRT in the mean comparisons. 

2 Research was on-going and so it was not yet possible to determine measures of 
association because other parameters that would have to be taken into account are 
yet to be looked at or will be looked into later. 

3. Applications were done at planting and at 3 WAF, not days after planting. 

Conunents 
Controls in agrofOrestry research usually incorporate N to make comparisons meaningful. 
MPTs have advantages in terms of releasing N into the soil, such that any control 
without some amount of added nitrogen should normally perform less and so the 
actual overall contribution ofthe MPTs will be difficult to appreciate. 

Nigerian maize storage systems In five agroecological zones 

Udoh J1, Ikotun 12, Cardwell, K3 

1. International Institute of Tropical Agriculture (!ITA) and Fellow, Winrock International, USA. 
2. Professor and Plant Pathologist, University of !badan, !badan, Nigeria. ' 
3. Plant Pathologist, International Institute of Tropical Agriculture (lITA), Oyo road, Ibadan, Nigeria 

A survey was conducted to identify maize storage systems used by farmers in five major 
agroecological zones in Nigeria. The zones were: Humid Forest, Mid-altitude, Southern 
Guinea Savanna, Northern Guinea Savanna, and Sudan Savanna. Five villages within 
each zone were selected and five farmers within each village interviewed. Eight storage 
structures were described, including raised platforms, synthetic fertilizer bags, cribs, 
traditional clay silos known as 'rhumbus' and 'obas' -a woven basket made from guinea 
corn stalks and glass bottles. Work needs to be done to determine the efficacy of the 
traditional systems of storage used by the farmers and the socioeconomic implications 
of changing the systems. 

Growth stages of Sfrlga aspera on maize host 

Aigbokhan E,l Berner Dl, Musselman L2 

I. International Institute of Tropical Agriculture (!ITA), Oyo Road. Ibadan. Nigeria. 
2. Department of Biological Sciences. Old Dominion University. Norfolk. Virginia 23508. USA. 

An illustrated account of the growth stages of S. aspera as it develops on a maize root 
with time is presented. S. aspera development: was monitored above and below-ground. 
The below-ground growth stages lasted 26 days while the above ground grov.'th took 49 
days. The complete life cycle of S. aspera lasted 75 days. 
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Germplasm selection of soybeans (Glycine max [l) Merr.) cultivars 
for high Sfrlga hermonfhlca seed trapping capabilities 

Alabi MOt, Berner DK2, Omueti JA3, Carsky RJ2 

1. Department of Biological Sciences, Old Dominion Univer.;ity, NorfOlk, Virginia, 23508 USA. 
National Cereals Res=h Institute Badeggi, PMB 8 Bida, Niger state, Nigeria. 

2. International Institute of Tropical Agriculture (lITA), Oyo Road, PMB 5320 Ibadan, Nigeria. 
3. Department of Agronomy, Univer.;ity of Ibadan, lbadan, Nigeria. 

Striga hermonthica (Del.) Benth., is an obligate pansite of important production constr.Unt 
for cereals in sub-Saharan Africa. Rotation of host with non-host crops such as soybean, 
that are not parasitized by S. hermonthica but stimulate germination of its seeds, can be a 
primary part of integrated control strategy. An effective control program that includes 
the elimination or reduction of S. hermonthica seed from heavily infested soil, and the 
prevention of further seed multiplication which is acceptable to resource poor farmers 
is urgently needed. 

Out of 56 soybeans cultivars screened in the laboratory using in vitro techniques, 
varied leve1s:of S. hermonthica seed germination (17-63%) wa.s recorded. In screenhouse 
pot trails, using 2 kg soil inksted with 10,000 germinable S. hermonthica seeds, reduced 
S. hermonthica infection on susceptible sorghum cv CK60B planted in rotation with nine 
of the soybean cultivars which induced high level of S. hermonthica seed germination 
from laboratory selection as compared with sorghum after sorghum rotation. The relative 
ability of soybeans cultivars to stimulate S. hermonthica seed germination in the laboratory 
or reduce sorghum infection in the screenhouse was similar. Soybean cultivar Tax 1649-
IIF produced best effects in both trials. 
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The Role of Training in Agricultural 
Development in Sub·Saharan Africa 

1996 Symposium 



Welcome Address 

B. Ubi' 

I am happy to welcome you all to the second annual symposium of the International 
Association of Research Scholars and Fellows (IARSAF) of the International Institute 
of Tropical Agriculture (lITA). IARSAF is an association of graduate research students 
registered at a University and conducting thesis-based research at llTA under a senior 
scientist. Short-term trainees from national programs are also integrated within the 
association to give them a sense of belonging while at UTA. 

Graduate training at !ITA started in 1970 and IARSAF was formed in 1981 to provide 
an opportunity for Graduate Research Fellows (GRFs) from diverse academic and 
sociocultural backgrounds to interact closely. In this process, academic and research 
ideas are exchanged, a spirit of friendship and mutual understanding is fostered and 
solutions to problems affecting members are sought. The association therefore enables 
GRFs to become more united in purpose, and linkages are built among colleagues. 
Ultimately, a crop of professionals are enabled to work together now and in the future 
towards greater accomplishments. 

As we are all aware, the ultimate goal ofllTA is to help tame hunger and alleviate 
rural poverty in sub-Saharan Africa. To achieve this, IITA seeks to: 

• develop systems for managing and conserving natural resources in sub-Saharan Africa 
to increase agricultural production in a sustainable way 

• improve the performance of key (mandate) crops which can be integrated into 
improved and sustainable production systems 

• reduce postharvest losses, facilitate crop and food processing, and promote crop 
utilization 

• strenghten national agricultural research capabilities through research and training. 

Strenghtening the capabilities of the national agricultural research systems (NARS) 
to conduct research and training appropriate to their development is the main goal of 
the training programs in the CGIAR Centers. At present, agricultural research and 
development in the sub-cominent is limited by the number of well-trained researchers. 
IITA has adopted the strategy of devoting more permanent resources to training with 
a shift in emphasis to individualized training. So important is the training component in 
taming hunger in Africa that Professor A.H. Bunting, a former IITA Board member, 
commenting on the Cameroun N ationa! Root Crop Improvement Program (CNRCIP) 
stated in a review of this program: 

At tbe end of the day, the CNRClP will be judged not so much by the 
in= in output of root crops to which improved technologies from 
tbe Program bave contributed, as by tbe number of contented farm 

I. President, International Association of Researcb Scholars and Fellow. (lARSAF), 1996. 
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families whose nutrition and income it has helped to assure their 
improvement and more importantly the development of a self-reliant 
assemblage of ",ell-trained researchers adequately equipped to countinue 
to solve problems of root crops. 

The crucial issue arising from this quotation is the fact that the assemblage of 
professionals empowered by their sound training and orientation at IITA will ably tackle 
the existing and emerging challenges in their regions. There are currently 110 GRFs (25 
MSc. and 85 PhD) spread across UTA stations. From this pool of trainees, capabilities 
are being developed to keep tackling the problems of agriculture in sub-Saharan Africa. 
The association is proud of its members (past and present) whose impact is continously 
felt in research. Today, an alumnus is one of our guest speakers. Drawing from 
reminiscences of his training at IITA, and the experiences gained after graduation, he 
will be adressing a sub-theme titled: "Agricultural training at IITA-expectations and 
experiences" . 

We are particularly happy that the Director General will be delivering a keynote 
address on "The CGIAR and the global research agenda" as we focus on the role of 
training in our second annual symposium. It is hoped that this symposium will provide 
the way forward as we reflect on the human resource needs ofN ARS in the face of the 
socia-political and economic challenges of our time. A vital link has been in the use of 
the manpower developed. What do home governments do with their professionals? 
This issue merits thorough consideration. In this symposium therefore, strategies for 
retaining indigenous professionals in sub-Saharan Africa will be discussed. 

Graduate students constitute a group of vibrant young men and women with creative 
ideas for solving scientific problems. G~s constitute a vital component of the research 
mandate of IITA. The preocupation ofGRFs is to conduct research under the direction 
of a senior scientist towards a successful thesis. Consequently, the GRF P1.!ts in all 
energies to achieve this goal within the duration of the Fellowship-assuming no 
limitations in supplies and! or other logistics. We wish for more coordination between 
the Training Program and the supervisors to help monitor the progress of the GRR We 
are eager to complete our work and moVe on to new challenges. According to Murphy's 
law, however, sometimes it is not easy. 

On the second day of this symposium, some contributions arising from the work 
of selected GRFs will be presented in the scientific session. We have had to limit the 
number of presentations (oral and poster) to give more room for interaction among the 
students and the supervisors. It is our hope that a detailed document containing the 
titles of GRFs theses successfully defended and the resulting publications, from the 
inception of the Research Fellowship Program at IITA. will be made available during 
the third annual symposium. This document will provide insights into the contributions 
of GRFs to the overall goal ofIITA. 

At this point, I would like to draw our attention to the view expressed by my 
predecessor in office, Mr. M. Tshiunza, during the first annual symposium, to the effect 
that the contributions of GRFs to the institute have been over-looked over the years. It 
should be noted that the results of research under-taken by GRFs remain the property 
of IITA and therefore should be counted as part of the output of the institute. IARSAF 
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hopes that in the next anniversary celebtation ofnTA, the contributions ofthe GRFs 
will be re-cognized and encouraged in this regard. 

I thank the Leader of the Training Program and his team for their efforts at improving 
our working conditions and enhancing the quality of our training through the 
complementary courses. In the course of stay at nTA, the GRF is provided the 
opportunity of taking some of these complementary courses-Statistical Computing 
with SAS and GENSTAT; Training and Communication Skills; Writing Winning 
Proposals; and Agricultural Research Management. These complementary courses further 
broaden the scope and perspectives of the GRF towards enhancing his effectiveness as 
a trained researcher. I also commend the untiring efforts of 

Mr. C. Okafor in managing the affairs of GRFs. lbrough the support of the Training 
Program, GRFs were able to undertake this year's study visit to the IITA station in 
Benin. We now have a better understanding of the wonderful bio-control activities of 
the institute in Cotonou. IARSAF is particularly grateful to the Director ofPHMD, for 
making the trip such a pleasant and beneficial one. 

I acknowledge and thank the invaluable contributions of our supervisors both at 
nTA and our respective universities. We count ourselves highly privileged to be trained 
under your direction, remembering that the "the seed is the same as the source". We 
appreciate your support, painstaking efforts, and concern to see us through our program. 
In re-cognition of your contributions, IARSAF has instituted a prestigious Fellowship 
of honorary membership award to be conferred on two supervisors in a year. Recipients 
are recognized as the supervisors of the year. All our supervisors merit this honor, 
however, only two awards are given by the association following a long process of 
selection and recommendation by a Honors/Awards Committee, and ratification by 
the IARSAF Executive. 

I thank my colleagues for their unflinching support and collective resolve that has 
made this symposium a success. I urge us all to remain steadfast in our research, inspire 
of the difficulties we may encounter fur "behind the hard times lie hope" . Let us continue 
to make the best use of this opportunity. 

Finally, we are grateful to the Director General in making our stay at IITA such a 
pleasant one. He has always opened his doors whenever we knocked. We also commend 
the support and encouragement of the Deputy Director General, and the Research 
Directors Committee. We wish you more blessings and peace. 

Once again, you are welcome to this symposium. God bless you all. 
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CGIAR and the Global Research Agenda 

Dr Lukas Brader' 

It is very timely that this colloquium is organized so closely to the forth-coming World 
Food Summit. There is no doubt that research is an absolute prerequisite to meet the 
future food needs. particularly now as the challenges are far more complex than in 
November 1974 when the last World Food Summit was held. 

The 1970s were the beginning of the green revolution which alleviated the threat 
of major food shortages in South and Southeast Asia. If we briefly compare the situation 
of the 1970s with that of the 1990s. then we can draw the following conclusions. 

In the 19705. technology was available to achieve significant production increases. 
Southeast Asia had well-functioning irrigation infrastructures, hence an envirorunent 
for assured agricultural production. There was a favorable grain/fertilizer ratio, and 
concerns about wide scale use of pesticides were minimum. National Agricultural 
Research Systems (NARS) were mostly weak. The international agricultural research 
centers (lARCs) had developed, and were further improving broadly-adapted, early
maturing, fertilizer-responsive, high-yielding wheat and rice varieties. There was an 
effective transfer of improved technologies from IARCs to NARS. The result was the 
green revolution under favorable conditions, avoiding major famines. 

Today, we face a: different situation. Vision 2020 has clearly shown that serious 
problems are looming in less favorable areas, in particular sub-Saharan Africa. In Africa, 
the combination of high population growth and low productivity in agriculture will 
continue to lead to food shortages and mcreases in poor and under-nourished people. 
The challenges here are different, w~ have to arrest and reverse natural resource 
degradation and declining prodUctivity. In addition, we need to double food production 
in the next 25-40 years. However. there is now only very limited growth in irrigation. 
Cultivation is expanding to marginal areas, rain forests and wetlands. Production practices 
are depleting soils and costs of inputs have become relatively higher. On the positive 
side however, the capacity ofNARS has increased. 

The approaches pursued today focus an improved. management of natural resources 
combined with more targeted genetic research with greater emphasis on stress resistance 
and yield stability. There is a stronger effort to mobilize research resources within the 
larger global system. 

The CGIAR led the research fur the green revolution, and in recent years has changed 
its research agenda to effectively address these new challenges in partnership with all 
stakeholders. Some five years ago, the CGIAR significantly broadened its agenda to 
better address natural resource management. Work on plant genetic resources 
conservation had already expanded and new institutes became members of the Group. 
This included the International Center for Living Aquatic Resources Management 

1. Director General, International Institute of Tropical Agriculture, PMB 5320, Ibadan, Nigeria. 
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(ICLARM), the International Irrigation Management Institute (IIMI), and the 
International Centre for Research on Agroforestry (ICRAF). The Center for 
International Forestry Research (CIFOR) was also established. One of the strengths 
of the CGIAR is the continuous scrutiny of the research agenda of the IARCs to 
ensure that the programs effectively address the newly emerging needs. The system's 
Technical Advisory Committee (TAC) plays a key role in this regard. 

However, in 1994, following the adoption of Agenda 21 by the UN Conference on 
Environment and Development, and to ensure continuing support for the system, a 
program of renewal and rededication was launched to clarify the vision of the CGIAR, 
refocus its research agenda, reform its governance and operations, and secure renewed 
support for its international mission. A major milestone in this renewal program was a 
ministerial-level meeting held in Lucerne, Switzerland, in February 1995. This meeting 
took major decisions (the Lucerne Action Program) on the future of the system. The 
meeting report notes the following with respect to the research agenda: 

The mission of the CGIAR is to contribute, through its research, to promoting 
sustainable agriculture for food security in the developing countries. Therefore, the 
CGIAR is urged to: 

• Conduct strategic and applied research, with its products being international public 
goods 

• Focus its research agenda on problem-solving through interdisciplinary programs 
implemented by one or more international centers, in collaboration with a full range 
of partners 

• Concentrate such progruns on increasing productivity; protecting the environment, 
saving biodiversity, improving policies, and contributing to strengthening agricultural 
research in developing countries 

• Address more forcefully the international issues of water scarcity, soil and nutrient 
management, and aquatic resources 

• Pay special attention to sub-Saharan Africa and South Asia, which face the greatest 
challenges in eradicating poverty and malnutrition 

• Ensure that research programs address the problems of the poor in less-endowed 
areas, in addition to continuing its work on high potential areas 

• Reinforce the series of notable actions already taken to protect the human heritage 
of genetic resources 

• Work in closer partnership and collaboration with public and private research 
organizations in the South, including farmer groups, universities, NGOs, and 
international institutions to design and conduct research programs 

• Work in closer partnership and collaboration with public and private research 
organizations and universities from developed countries to design and conduct joint 
research programs 

• Ensure that the setting of its research agenda reflects the views and goals of global 
and regional fora on agricultural research 
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Following the Lucerne meeting, TAC developed a new strategies and priorities 
paper. This paper, endorsed by the CG members, lists the following priorities to be 
addressed in the research agenda of the Centers: 

• poverty alleviation 
• protection of the environment 
• improvement of food security 

The paper also stresses the need to widen the partnership in the implementation 
of the research activities. The Centers have dearly demonstrated that they are able to 
effectively address these matters. 

The positive impact of the research undertaken by the CG Centers on food 
production increases has been well documented. The green revolution as well as the 
positive results in less·endowed areas in Latin America, West Asia and North Africa, 
and sub-Saharan Africa on crops like maize, cassava, beans, cowpeas, and chickpeas are 
a clear proof of research contributions to improving food security and alleviating 
poverty. The system has in recent years in particular, strengthened its capacity in natural 
resource manage-ment including biodiversity. Some examples of these activities will 
be briefly reviewed. 

The CG Centers have traditionally made major efforts to ensure the conservation 
of genetic resources relevant to agricultural production improvement in the developing 
countries. Materials have been collected and stored in gene banks and live collections, 
and are made available to all concerned. Through the International Plant Genetic 
Resource Institute (IPGRl) in collaboration with the Centers and other research 
institutes, various studies have been undertaken on matters such as improved storage 
conditions, disease-free transfer of genetic materials and size of collections, to effectively 
represent the genetic diversity of specific species. As a result, the CG is safeguarding 
by far the largest collection of genetic material essential for agricultural development. 
Moreover, these collections have noW been placed under the auspices of the FAO, 
further strengthening their use underthe guidance of the international community. 

In the 1970s and 80s, the use of insecticides led to a variety of new, serious pest 
outbreaks in intensive rice production. Research carried out by IRRI demonstrated 
that the spraying of insecticides eliminated the useful insects thus leading to rapid 
development of these new species, such as the brown planthopper. Moreover, these 
insects become rapidly resistant to the insecticides commonly used with the overall 
result of total crop failure over thousands of hectares. FAO took the initiative to establish 
the integrated pest management program for rice in Southeast Asia. 

Initially, this program focused on Indonesia. Effective collaboration between IRRI, 
FAO, and the Government of Indonesia led to what is now known as the most successful 
integrated pest management programul the world. Farmers were trained to understand 
their crops better, in particular to identify useful organisms in their rice fields. Hence, 
they were able to decide if insecticide applications were necessaty. This new technology 
has been generally applied since the 1980s and insecticide use in rice growing in Indonesia 
has been reduced from 4-5 applications per crop cycle to 0-1, and rice production has 
increased. This is an excellent example of collaboration between an IARC (IRRl), a 
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development agency (FAO), and a national government. Rice production has increased 
in a sustainable manner, environmental pollution has been reduced, farmers have gained 
a better understanding of rice production, and the country's economy has been 
substantively strengthened. 

The basis for this success was a combination of excellent research and the translation 
of these results into a package of technologies wcll adapted to the farmers' circumstances. 
Successful demonstrations at village levelled the government to take the necessary 
policy decisions and to assure the donors that their investments would be well spent. It 
is not surprising that integrated pest management is now increasingly applied in other 
rice producing countries in Asia. In addition, IRRI has redirected its research agenda to 
address related research issues such as integrated disease control and integrated weed 
management. 

Cassava production in sub-Saharan Africa was threatened by the accidental 
introduction in the 19705 of the cassava mealybug which was not a major pest in South 
America, from where it originated. The mealybug spread quickly over the whole cassava 
belt causing losses of 20--30%, and in certain areas total crop failure, and the consequent 
loss of the major food source for many farmers. Analysis of the problem led to the 
working hypothesis that biological control could be a potentially viable solution. 

Extensive surveys by CIAT and IITA led finally to the identification of a number 
of parasites. After passing through quarantine in Europe, these were tested by llTA at 
its headquarters in Nigeria for their effectiveness to control the mealybug. One species 
showed good promise, mass multiplication techniques were developed and field releases 
confirmed the capacity of this parasite to control the mealybug. Consequently, an Africa
wide release campaign, funded by various donors was implemented. 

Thus, a major pest problem has been overcome through the use of economic natural 
means in a non-polluting, sustainable manner. Moreover, this success was achieved at 
no cost to farmers. For every dollar invested in this effort, there was a return of some 
$180. The environmental benefits are equally, if not more important, and there are also 
the positive effects for food security for large numbers of fanners. 

A similar success will soon be achieved with the biological control of the cassava 
green mite which is now the most important pest of cassava. Research is at a stage 
where success can be guaranteed. It is now a matter of spreading the identified predator 
over Africa's cassava belt. 

An excellent example of success in addressing abiotic stresses is found in CIMMYT's 
research related to drought tolerant maize and to new maize varieties well adapted to 
acid soils. About half of the 60 million hectares planted to maize in the developing 
world is subject to drought. Plant physiology research had shown that drought during 
the flowering stage was most critical. Under such conditions, more energy is diverted to 
the male flower to the detriment of the female seed-producing flowers. It was found 
that this effect was minimized in varieties where male and female flowers appeared at 
about the same time. Selection of such varieties and testing under drought stress showed 
the validity of this approach. CIMMYT can now release varieties that give one-third 
higher yield under drought conditions. 
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Acid soils are a problem in the tropics, in particular in Latin America. CIMMYT has 
now developed six varieties of maize that can withstand acid soils much better than 
currently available varieties. 

These and various other examples such as crop varieties with resistance to major 
diseases, show that the CG is well equipped to address problems related to improved 
natural resource management. 

In financial terms, CGIAR activities represent only 4% of the agricultural resean::h 
efforts related to developing countries. They have certainly led to a much higher 
contribution to agricultural development over the last 25 years. However,. as stressed in 
the Lucerne Action Plan, every effort should be made to strengthen cooperation with 
the other 96% to ensure the most effective use of the available resources. Deliberate 
efforts are made to enhance partnerships with NARS including NGOs and the private 
sector, as well as with relevant institutions in the developed world. 

Over time, various cooperative arrangements have already been put in place and 
further impetus has been given to this in recent years through the development of 
systemwide and ecoregional programs. Currently, the following systemwide programs 
are implemented: 

• Genetic resources 
• Alternatives to slash and bum 
• Water management 
• Livestock 
• Soil, water and nutrient managemeht 
• On-farm water husbandry in the WANA region 
• Integrated pest management 
• Participatory resean::h and gender analysis for technology development 

These programs have helped to review priorities in the various resean::h areas and to 
implement more effective collaborative arrangements. 

Ecoregional programs address common problems related to improved resource 
management in specific ecoregions. Stronger partnerships are established, as solutions 
to these problems are usually location specific. Currently, the following programs have 
been put in place: 

• African Highlands Initiati~ 
• Desert Margin Initiative 
• Consortium for Sustainable Development of the Andean Region 
• Ecoregional Program for the Humid and Subhumid Tropics of Sub-Saharan Africa 
• Ecoregional Program for the Humid and Subhumid Tropics of Asia 
• Rice-Wheat Cropping Systems in the Gangetic Plains 
• Ecoregional Approach to Enhancing Agricultural Research Effectiveness in Tropical 

America 

These programs have been developed over a relative short period of time and are a 
clear demonstration that the CGIAR is capable of adjusting its activities to new 
developments. They have all had a significant influence on the redirection of the research 
agenda of the various centers. 
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The CGlAR is a unique system consisting of a donor group that meets twice a year, 
various committees and 16 international research centers. It receives its funding through 
annual pledges, notwithstanding the fact that agricultural research is typically of a long
term nature. This system, probably due to its rather informal nature, has been uniquely 
successful in agricultural research. Various reasons account for this success. 

The CGIAR is totally apolitical and the endorsement of Center programs is solely 
based on their potential impact and scientific merit- The TAC regularly revises research 
priorities and strategies and all research activities are regularly reviewed by External 
Review Panels. The recommendations of these Panels are carefully reviewed and their 
implementation is monitored-

One of the biggest strengths of the system is the overall high quality of its staff. All 
appointments are made following international recruitment procedures. Staff 
performance is reviewed annually. Moreover, researchers are provided with excellent 
research facilities and support staff. This allows to exploit their capabilities to the 
maximum possible extent and assures the best return on investments. There may be 
reasons to change the system, however, every effort must be made to maintain the high 
quality and performance of the staff efforts, because they are the unique strength of 
the group. 

The donors have provided generous financial support to the CGIAR and there are 
some concerns about the adequacy of available funds. This is the right opportunity to 
express sincere thanks to the Belgium Government for the strong support it provides 
to the work of the Centers. This does not only concern financial support, but also the 
provision of highly qualified staff for long-term employment as well as short term 
consultancies. 

Notwithstanding all the successes, the system can only be maintained if the financial 
requirements are adequately met. There is no doubt that the investment in the work of 
the CGIAR is one of the best examples of highly successful development support. If 
all efforts had been equally productive, the economic situation in many developing 
regions would be much better today. 
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Assessing the Impact of IITA Training 

Dr JL. Gulley' 

Background: Each time a grnduate resean:her departs for home, each 
timeacoursecomes 10 an end, the research supervisor, the uainer cannot 
help but wonder: "Will this training h"".., an impact on the lives and 
wcll·being of people in Africa?" That is a question which, even if not 
spoken, inevitably, comeslO our minds. Does the training, in which UTA 
and donors invest tens of thousands of dollars, have any significant 
impact? 

End-of-training evaluations may accurately indicate how much the training was 
appreciated by partiCipants. Oral defenses of theses and end-of-course tests may indicate 
gains in knowledge and skill, and even radical changes in attitudes. But the real proof of 
the value of training must be /Dund elsewhere: on the job where the participant-trainee 
works, and in the broader society which has invested its resources in training its 
researchers. 

We are happy to learn that participants were pleased with their course of study. We 
can even feel pride when individu:)ls demonstrate through papers and poster 
presentations that they have mastered a complex set of research techniques. But the 
same nagging question remains. Has t~e outstanding training UTA provided had any 
significant impact, beyond the level of the individual? 

Has training had any impact on the research organization where the new researcher 
returns? On scientific knowledge through research results? On technology generation? 
On farmer adoption? On levels of production? And ultimately, on producer and 
consumer welfare? These are the questions which we must grnpplewith when we think 
of "impact of training". 

Donors, who provide funds /Dr training, likewise want to know how much 'bang' 
they are getting/Drtheir 'bucks'. 1nrespbnse to continued donor queries, administrators 
are grasping fOr some shreds of evident:e that might show that, indeed, training does 
have some impact, preferably positive impact, of course! H /Dr no other reason than to 
justify the expenditure of training funds, we must be able to give some sort of response 
to the question. 

We expect that our assessment of the impact of UTA training will demonstrate the 
value of our investment in training: 

• to ourselves 
• to our collaborators 
• to our supporters (donors, past and potential) 

The results should also help to guide us in determining the types oEtraining most 
needed by NARS and the future levels of investment in training. 

l.l.eader, Training Program. 
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In this paper, I briefly review IITA's approach to training, examine a few theoretical 
issues related to assessing impact of training, and outline our approach to assessing the 
impact ofIITA training. 

Agure 1. Main elements 01 I/TII1s Integrated research and training system. 

Identify NARS rsearch priorities and problems which train-
ing can address 
Identify gaps in skiUs needed to support specifIC research 
work 
Design training 

Select participant-trainees 

Pre-training phase Send training invaation wah request for country report and 

preliminary action plan 

Particlpant-trainee and supervisor develop preliminary ac-

tion plan 
Particlpant-trainee presents country report and action plan 

Tailor training (as feasible) to meet needs apparent from 

couoUy report. action plan 

Training phase Conduct training 

Revise and finalize action plan 

Participant implements action plan 

Maintain communication with participant 

Post-tmining phase Provide feedback 

Visit participant on the job 
Participate in follow-up workshops or training 

Revise training content and goals, as appropriate 

UTA's integrated research and training system 
First, we should remind ourselves of the goal of IITA training 

• to strengthen the capabilities of national agricultural research sytems 
• to conduct research and training for their own development 

Our only reason to exist is to serve the training needs of NARS, in relationship to 
IITA's research mandate. 

Training at IITA has for many years been closely linked to IITA's research mandate. 
We like to remind everyone whenever we ha~ the chance that we do not do training for 
the sake of training; at IITA, research drives training. We ha~ even argued that training 
should be made more integrated with research by budgeting courses from IITA's research 
projects. The following diagram summarizes the key elements of llTA's integrated 
research and training system. 

Where is this diagram? 
Note that both researchers and training staff are involved in each of the highlighted 
key elements: from needs and skills identification before the course, through the conduct 

39 



of the course and frequently in communicating with participants afterthe courses. 
When this model of training is judiciously applied, there is no doubt training is made 
most effective. 

The practice does not always match the ideal. However, when all the key individuals 
are involved in each phase as appropriate, one can be much surer that any training 
provided is more likely to be used than if those individuals are not involved in these 
processes. That is why we call for supe.rvisors to be involwd in the development of the 
preljminaryaction plan. We also know from experience that when participants anticipate 
future contact with scientists/trainers, they are more motivated to implement their action 
plans, which means actually using the knowledge, skills, and attitudes gained from training. 

We continue to try to perfect the implementation of this model to get the greatest 
value out of our training. Our impact study should enable us to see just howefffective 
this model of training has been so far. Before describing that study, let us look at some 
of the theoretical and practical issues which have helped to shape our approach to the 
study. 

The problem 
Assessing the impact of training is a tricky business because there are many levels of 
potential impacts which are not easily assessed. Theoretically, training impact might be 
assessed at five levels: 

1. individual 
knowledge, skill, attitude Qearning) 
behavior I performance (on-the-job) 

2 organization or institution 
operations 
outputs (reports, publications, etc. 

3. intermediate research or technology user 
reseazt:h institutions 
extension services 
development agencies 

4. ultimate technology user 
farmers 
processors 

5. ultimate beneficiaries 
production 
consumption 

We wouid, of course, like to think that all training contributes not just to individual 
learning, but to job performance, research results, technology dewlopment and use, 
and ultimately to improved producer and consumer welfare, that is, social and economic 
dewlopment. Since farm production or producti"-lty and social welfare are several steps 
removed from training activities, it is difficult to demonstrate linkage between these 
lewis. 
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Figure 20. Levels and sequence of Impact With related Indicators. 

Level of impact Sequence of impact Measurement indicators 

5 ultimate beneficiaries + welfare • human welfare 
• consumption 

technology spread 
4 ultimate clients • number of fanners, 

fanner adoption processors using 
technology 

technology • number of technologies 
3 Intermediate cIienIs "on-the-shelf' or with 

• professionals 

2 organization research results • numbers of research 
Qndhridualpertorrnance) reports, journals, etc. 

• number of others trained 

1 Indhridual pelformanca Job performance 
• Improved quality, quantity 

of work 

1 Indhridualleaming knowledge + skills + attitudes • test pertormance 

Training 

NB: CoUinson and ToUens suggest other indicators to assess organizational and institutional devel· 
opment, which might be linked to training. These are characterized by contact, collaboration, and 
exchange: 

number of network meetins attended 
number of vistis of research workers 
number of joint experiments 

• amount of germplasm received. 

One might imagine a case in which, under ideal circumstances, a research skill 
acquired in training was used to develop a specific technology, which in turn led to 
enormous increases in production and consumption-impact at the ultimate user and 
beneficiary- levels. 

Imagining is easier than demonstrating. In actual experience, instances of linking 
training to increases of consumer welfare are likely to be few and far between. Yet, if 
such cases do exist, one would not like to miss their discovery, rare as they may be. 

Seazclllngforsuchcasesmigbtbelikelookingfortheproverbial 'needle in a haystack'. 
Or perhaps-looking for Epidinocarsis lopezi in Latin America! But we need methods 
which have at least the potential to capture both the ordinary- and extraordinary-. 

An impact study must account for the complex environment in which research is 
carried Out. This is essential both to understand the more incremental but significant 

. influences which the participant-trainee may have had within the organization-on 
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Figure 2b, Levels of Impact assessment by recipient, outcomes/outputs and measurement Indicators, 
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colleagues and processes-and to recognize the possible influences of other training 
or non-training factors on the participant. 

Perhaps a more apt image for the evaluation of training impact is 'panning for 
gold' .It is possible to search for gold in a stream of water. One can do this by 'panning', 
that is, after filling a pan with material and water from the bottom of the stream; one 
swirls the material in the pan in a circular motion, occasionally adding water and little by 
little, washing out the dirt and lighter stones. Gold, even tiny flecks, being heavier than 
the surrounding stones and debris, are left in the bottom of the pan after everything 
else has been washed away. Though a tedious process, the pay-off may be great. 

An approach is needed which casts a wide net (survey questionnaire) to uncover 
potential deposits of gold. When discovered, we can apply additional tools (mterviews, 
data collection on-site) to sieve for the golden nuggets. Other studies have used a variety 
of tools for evaluating training. 

Previous studies 
The study of training in the CGlAR system conducted by the Technical Advisory 
Committee (rAe) in 1984 examined Centers' training from 1962 and concluded that 
the study provided "convincing evidence of the substantial contribution of the system 
to human resources development in the field of agricultural sciences in the developing 
countries" (rAC, 1986). The study's terms of reference, in short, were to describe the 
Centers' training, assess the result of that work in relation to national development and 
the Centers' tasks, and to make suggestions fur the future. 

The study combined the efforts of an overall survey team and individual case studies 
conducted in six countries. There were personal visits (18 countries), discussions with 
individuals providing the training (23P international Centers' staff in 10 countries), 
participants trained (about 700) and officials working in the·national programs where 
participants returned (about 400). 

The study team's method was not based on formal sampling (neither stratified nor 
random), meeting those persons who were available during their visits. However, the 
team also met with other contacts and friends not selected by the Centers or national 
agencies. The team found that "their testimony did not conflict materially with that of 
the people whom the Centers and national agencies helped us to meet". The team did 
not attempt "any formal quantitative measurement of the effects, on individuals, of the 
training at the Centers" due to the difficulty, time required, and uncertain outx:ome. The 
team found "the results broadly consistent over the 18 countries and the many hundreds 
of participants" (rAC, 1984). 

In addition to the broad survey, six country studies were completed under the 
direction of national collaborators, including three in Africa (Senegal, Tunisia, Kenya). 
The study notes that "it is impressive that on the whole the country studies are so 
positive about what the Centers have done ... [and] that by and large their findings are 
not substantially different from ours ... " (rAC, 1984).. 

A number of individual Centers have' carried out follow-up evaluation studies of 
training. The mOst recent studies on crop production and improvement training (WARDA 
1994, and ClMMYT 1993) reported positive impact on the quality of the work of 

43 



training participants after the training. Both studies relied on participants' responses to 
mailed survey questionnaires. No other sources were used to corroborate the results of 
the survey. 

A combination of survey (the wide net) and case study methods (the finer sieve) 
will give us the possibility fOr the best results. 

Of course, in the end we must select methods that are realistic, given the available 
time and resources. Collinson and Tollens estimate that if "full blown" impact 
assessments of all of the CGlAR system's research products were made, it would require 
a doubling of the total CGIAR budget. 

Purpose and expected outcomes 
Historically, training has been provided by international agricultural research centers 
(lARCs) to strengthen the capacity of national agricultural research systems (NARS) to 
conduct research. The purpose of this study is to determine, as far as possible given 
limited resources, the impact which llTA training has had aver the past 25 + years. 

Research approach 

1m's "operational theory" o/training. Every program has either an explicit or implicit 
operational theory, that is, an operating hypothesis of how the program works to achieve 
its desired outcome.llTA's implicit operational theory of training can be summarized 
as follows: 

Training provides new knowledge and practice of skills to increase competence which, 
when applied, improves performance, produces researrh rt!Sldts, and generates new technology. 
By adoptingnewteclmology,JarmersincrFaseprrxkctionandprod:tctivity, leadingto increased 
welfare of both the agricultural sector and the general population. (See fig. 2a.) 

Hypothesis. This study hypothesizes that impact of training increases in proportion to 
the length and technical level of training. One expects greatest impact from PhD-level 
training than from any other level of training. Conversely, one expects least impact 
from short-term training. 

The study will test that hypothesis by comparing impact of different types and 
lengths of training. Sampling procedures are being used that will allow cross-country, 
cross-institutional comparisons by type of training. 

Other assumptions. The hypothesis also assumes that training impact is greatest where 
training has been: 

• most frequent 
• aver the longest period of time 
• complemented by research collaboration, special projects, 
• and resident scientists 

Conversely, training impact would be least where these conditions do not obtain. 
Training provided by llTA has been only one among many factors influencing the 

professional development of former participant-trainees. The other significant 
intervening and environmental factors must be accounted fOr, including: 
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• other non-ITfA training 
• other non-ITfA technical assistance 
• significant policy differences 
o social, political and economic factors 

The primary unit of analysis is the individual who was trained. At the level of 
the individual, we want to know after training 

• where have participants gone? 
• what have they done? 
• what have they accomplished? 
• what have they produced?" 

The individual's achievements may be within or may reach beyond his or her 
o~on. 

The sewndary unit of analysis is the urganization or institution which sent the individual 
for training. We would like to know after (the participant's) training 

• how has the organization and its work been affected by the participant? 
• what has the individual produced for/within the organization? 
• has the participant shared his or her knowledge and skills with or affected others by 

his or her (changed) attitudes? 

Beyond the individual within the organization, one may also look at the linkages with 
othersoutsidetheurganization. 

• what are the linkages between the organization and its collaborators and clients
researchers, extensionists, development specialists, etc. farmers, processors, etc? 

At every level, one must ask and document: what (if any) evidence connects the 
training through the trained individual to the relevant outputs or outcomes? 

Identifying impact at the individual and organizationallinstitutionallevels is 
challenging, but feasible. !ITA Training Program and Monitoring and Evaluation Unit 
have experience in using the tools of the study, including follow-up visits to assess 
impact of training in 1992 (Research Farm Management). Beyond the level of the 
organization, and possibly its contacts with intermediate clients, one moves into a Study 
of adoption and diffusion of technology, well beyond the scope of this study. Measuring 
the exten~ or degree of impact, and attributing impact at higher levels, linked to specific 
training inputs remain somewhat elusive goals and is not included in this study. 

IITA's study draws on some of the same methods used in previous Center studies, 
but has added features to meet our own objectives. The study is divided into three 
major phases: pilot studies, general survey (questionnaire) and in-country visits and 
interviews in selected institutions. 

The general survey will be sent to all past participants for whom we have valid 
addresses. The aim is to get a cross-section of past trainees and learn about their post
training experience: where have they gone? what have they done? what have they 
achieved? we also have questions about their use of their training, suggestions for 
improving training and linkages with !ITA. 
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Table 1. Indicators of Impact by outputs, fink to training and source of data. 

Sources of data 
Level of Sequence of Measurement Linkto Tangible Personal 
impact impaa indicators training outputs observation Participant Supervisor Colleague 

5 ultimate + welfare • human welfare • • • • • • 
beneficiaries • • cOllSumption 

• production 

4 ultimate clients technology spread • number of farmers. • • • • • • 
• processors using 

farmer adoption technology 
~ • 

3 intermediate technology • number of technologies • • • • • • 
clients • ·on·the-shelf" or with 

professionals 

2 org;mization research results • number of research • • • • • • 
• reports, journals. etc. 

1 individual job performance • number of others • • • • • • 
performance • !mined 

• improved Juality, 
quantity 0 'work 

1 individual knowledge + skills + • test performance 
altitudes X X X X X X 



The pilot studies conducted in Ghana and Sierra Leone by NARS collaborators 
enabled us to funhertest and modifythe.questionnaire fur the SUI"Ve}'; develop experience 
and categories fur coding open-ended questions and produce some preliminary 
substantive results. As a result, the survey questionnaire was reduced in size, responses 
to open-ended questions have been used to fOrmulate more closed-ended questions 
and ambiguous questions clarified or eliminated. 

The overall response rate ranged between 27 and 30 %. Interestingly, some were 
reluctant to complete the questionnaire, indicating that" ... llTA has long forgotten 
about them". One of the benefits of the general survey should be maintain or re
establish contact. 

Field visits allow an observer to understand the conteXt within which participants 
work, and also to look br' critical incidents' -exemplary achievements to which training 
could logically be related Critical incidents would be examined in detail to determine 
who within an organization played a dererminative role, and whether there was an implicit 
or explicit link to training. These would be the "golden nuggets" of training-rare, but 
valuable. Critical incidents could likewise provide a basis fur comparing trainees with 
non-trainees. 

Multiple methods and sotm:es. Table 1 is a tool to assist ev3luators to systematically 
collect and document impact evaluation data. The table sunimarizes porential indicators 
of training impact by type of outcomes/outputs and sources of data. The framework 
specifies, as far as possible, all the poteqtial domains in which knowledge and skills of 
training might be expressecl For each irldividual case (participant-trainee), the evaluator 
systematically documents the data he dr she discovers, These data include: 

• evidence of the indicator 
• concrete outputs 
• explicit or implicit link to training 
• products linked to training 
• number and kind of data sources vlhich confirm the evidence, the output, and the 

link to training of an impact indicator 

As the types and sources of confirming data increase, the persuasiveness of a case 
for training impact increases. 

One must also take into account other (potentially) confounding variables, such as 
other training, which might just as logically be related to observed impacts. Confounding 
or disconfirming data, of course, reduces the persuasiveness of a case. 

As indicated earlier, a combination of survey (the wide net) and case study methods 
(the finer sieve) will give us the possibility fur the best results. Neither by itself would 
provide the full picture we are looking fur. 

Conclusion 
Purpose of study: major milestone 
• document achievements (where they have gone) 
.. renew/maintain relationships-partnerships 
• clarify some issues for future training 

47 



Q. Over the years, llTA has contributed to manpower development in sub-Saharan 
Africa. The statistics of those who are in international, national, universities and those 
who have taken up other career should be shown. 

A. Our study will address that. It is part of our goal. 

Q. Since training aims at changing the attitude of trainees who are majorly from sub
Saharan Africa, the TrainingProgrnm should show morededicatiomo NARS. Training 
Progrnm could assist scientists from NARS to use IITA facilities fur example, the library, 
even when they are not official collaborators. 

A. Any trainee is a collahorator, what we need to do is to reshape collaboration and 
look for ways of maintaining it. 

Q.The TrainingProgrnm could also contact trainees who have gone into private farming. 
They could be as useful as NARS and ADPs in contacting farmers. 

A. This is the program but you ha .... -e helped in broadening it. 

Q. Gi .... -en the fact that NARS require trained personnel to orientate research priorities 
and address problems, does the hypothesis that the longer the training, the greater the 
impact hold in the light of this fact? 

A. Not all training require the same time. A technician fur a short time is expected to 
have lesser impact than a PhD trainee. The hypothesis could be disproved. It is still 
being studied. 

Q. What is training doing to achieve improvement of resources at NARS as part of its 
responsibility to fullow up its trainees after graduation as an impact assesstllent indicator? 

A. That can be improved upon. 

Q. IITA should be flexible in the length of time given fur fellowship in order to take 
care of unfureseen circumstances, fur example the present ASSU strike. 

A. Evety organ has a level of flexibility. However, there isa limit. Anytime an extension 
is given, money is drawn from someone else's budget. The resources are limited. 
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Agricultural Training at IITA: Expectations 
and Experiences 

Dr M. Fregenel 

I have been requested by the honorable president of lARSAF-IITA to present my 
limited experiences as a Graduate Resean:h Fellow (GRF) and also speak about the 
expectations of graduate training at IITA. I will present my rather subjective observation 
and give some perspectives as to things I will want to do or would like to see done if I 
were to repeat my graduate fellowship at IITA. 

Let me remind us that graduate training at the international agricultural research 
centers (lARCs) is one of the cardinal objectives, and transferring technology to local 
populations is the only means of sustaining sustainable agricultural production system. 
The role of training in lARCs is clear. In the words of the current president of Sasakawa 
Global 2000 Foundation, Dr Norman E. Bordang who is also the 'father' of the green 
revolution: 

The transfer of research results from CGIAR centers to farmers in 
developing countries is heavily dependent upon capacities and members 
of publicly·funded national research and extension systems. Any strategy 
to maximize investments in agricultural tEchnology generation and transfer 
must find ways to fund adequately and with stability the CGlAR centers 
andNARS. There is a need to jointlyfinance botIito maximizethepotentia1 
from scientific netwOrking berween lARC resem:hers and outstanding 
NARS. 

Partners of CGlAR centers must be able to operate at the same scientific level. 
Having said that, I will now describe my expectations and give my experien.ces of 
agricultural training atIITA. While it may closely represent what any young African 
scientist tra.l."1ed at IITA would say, I recognize it cannot be the complete picture. 

What are the expectations of trainers at IITA? 
I was opportuned to attend a priority-setting meeting for the research agenda of a key 
CGIAR mandate crop for the next decade. It was clear at that meeting that national 
programs in Asia and Latin America were sufficiently developed to the point of 
transferring 70% of technology develdped in lARCs to farmers. But the same could 
not be said of Africa. We all know this is due to many reasons. But a major reason is still 
the shortage of skilled agricultural scientists, who can be supported to tackle prblems 
of sustainable agriculture in Africa. The major goal and expectation of agricultural 
training at IITA is to address this shortfall. 

The TrainingProgram also seeks to provide a forum for young and budding scientists 
including those in other fields, mostly during seminars and short courses. Interaction 

1. Bi=hnoiogyResean:h Unit, OAT. Cali, Colombia. 
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with the international scientific community is also assured with opportunities to attend 
major international conferences, participate in short-term training courses both at home 
and abroad. This, no doubt, contributes in no small way to raising the horizons and 
motivating young African scientists to higher achievements. 

Agricultural training at IITA also pro\1ides a forum for interactions among the 
paticipants themselves. Life-long friendships, which could lead to cross-continent 
collaboration in future are established, and also scientific peer review and pressure is 
provided. Finally, trainers' expectations are that the returning young scientist is going 
back to further pursue a career of agricultural resean:h in his home country. 

In summary, that is what both the trainer and the trainee expect from training at 
IITA. My experiences at IITA as a graduate research fellow can also be presented along 
the same line of expectations. There is no doubt that the human and technical resoun:e 
capacity of UTA is probably the be~ available in sub-Saharan Africa. Most young 
researchers from African countries are exposed to state-of-the-art facilities upon arrival 
at IITA. This is a very strong motivation to bring out excellence from young people. 
GRFs are encouraged to work late nights and learn everything possible. 

Interaction with my research supervisor, Dr Robert Asiedu, gave me training that is 
not easy to quantify, but shows in all I do. He gave me so many tips about management 
of resources and people that I still find his methods useful at CIAT where I am based. 
I worked on a research topic that was a recent innovation. Dr Asiedu made the necessary 
contacts for me to spend some time in a laboratory where facilities were already present 
and laboratories properly set up. I have to thank him, Mr C. Okafor and Dr H. Gasser 
for also funding a trip to Colombia for the First International Meeting of the Cassava 
Biotechnology Network. The people 1 met during that meeting and the ideas gained 
have been and are still the propelling furce of my career. 

Here at IITA, interaction with metnbers of IARSAF pro\1ided not only scientific 
know-how and technical expertise ort the computer, but also some very rewarding 
friendships. The weekly Friday IARSAF rneetingwas a very good forum to build bridges 
across country and regions . . 

My experiences in the area of continued training after IITA has also been positive. 
I was able to secure a Postdoctoral Fellowship at CIAT with the help of my research 
supervisor, Dr Robert Asiedu. This is helping to complete my training iO make a positive 
impact in my own little way in the futute. 

In conclusion, the future of agricultural training at IITA still has room for 
improvement in the aspect of basic resean:h tailored II> meet the most relevant agricultural 
problems encountered in sub-Saharan Africa. Secondly, interaction with the international 
scientific community has II> be strengthened by giving scholars an opportunity II> attend 
and present a scientific paper at a major conference at least once during their stay here. 
Lastly, returning trainees must be encouraged II> practice and be productive in their 
respective countries. 

Q. How do we stimulate policy makers II> put infrastructures in place that will attract 
African scientists to work in Africa? 
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A. There is the example of a proposal by Rockefeller to provide funds to Rockefeller
or CGAIR-trained scientists for research in their countries. 

Q. Do we expect a communique at the end of this symposium? 

A. Yes. 

Comments 
If the NARS are not strengthened, we will not make any impact on sub-Saharan agri
culture. There should be a way to foster relationship betWeen NGOs, NARS and CGIAR 
centers. 

Conunents 
I support the idea of making provision for UTA Research Fellows to attend local and at 
least, one international conference in the course of their training. 

Q. Since training is the development of the mind to solve problems, and the sub
Saharan, NARS cannot sustain the facilities in CGAIR system where sub-Saharan sci
entist receive some training. Should not the Training Program ofTITA expose the trainees 
to the realities of national programmes by allowing close interaction between NARS 
and TIT A trainees during their training. 

A. I support the philosophy. We should be able to respond to the problems in the 
NARS. 
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Strategies for Retaining Indigenous Professionals 
in Sub-Saharan Africa 

Dr. M.o. Akoroda' 

1. Keep the professionals happy! 
2. Professionals are most happy when their careers are: 

• organized 
• focussed 
• matching forward 

3. There is need to wor k to be happy! 

How the unemployed spend their time (UK in 1982) 

Morning Afternoon Total 

Activities men women men 'WOmen 
% % (%J (%J (%) 

Housework 19 49 7 21 19 
Shohping 20 26 9 17 16 
Job unting 22 16 12 13 16 
Visiting friends or 
relatives 6 10 12 17 10 

Gardening 14 2 13 3 11 
1V 4 2 14 12 8.5 
Reading 9 5 8 10 8 
Decor.ting 7 3 7 2 5.5 
Walking 5 3 8 2 5.5 
Nothinglsittingaround 3 3 9 6 5.5 
Staying in bed 8 8 1 0 4.5 
Visiting town 5 7 3 4 4.5 
Playing SpOIt 4 1 4 0 3 
Drinking 2 1 3 1 2 

Social Trends, 1984. 

People who would work even if it were financially unnecessary. 

WISh Men Women Overall 
% % % 

would work, stay in present job 31 34 32.5 
would work, try to change job 35 29 32.0 
would stop work, might work later 10 12 11.0 
would never work 15 18 16.5 
don't know 9 7 8.0 

Warr (1992). 

1. Agronomy Department. UniversityofIbadan,Nigeria. 
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4. Most MSc and PhD graduates will become tertiary teachers or work in an agricul
tural research institute, somewhere. 

5. In a 'normal' university setting, lecturers spend 
3 years as Lecturer II (a fresh PhD) 
3 years as Lecturer I 
5 years as Senior Lecturer 
3 years as Reader 
Professor 

The minimum waiting period for professorship is at least 14 years. 

• The long period indicates the need for overlapping funds/ projects. 
• The effective period of apprenticeship is 3-5 years 
• Good research leadership is becoming scarce due to brain drain. 

6. In the research institute, the civil service structure is clearly heirarchical and is not 
significantly correlated to performance, thus the career must be "wait and see" always, 
and demands much patience. 
7. To cope and stay in sub-Saharan Africa, there is need to: 

(a) train well, know yourtrade very well 
(b) mentally accept Africa as a professional base 
(c) get NARS to provide: 

• employment 
• housing 
• promise of a salary that makes you shun private practice 
• good security of abode and experimental fields 
• funds for research materials and equipment/tools 

(d) develop other diverse skills 
• driving 
• typewriting 
• computer literacy 
• proficiency in more relevant languages 
• healthy lifestyle (avoidance/reduction/abstinence), 
• development of good human relations 
• speech making/ listening abilities 
• reliable professionalism 
• outgoing! principled personality 
• time management practices 

(e) develop hunting skills for places where your type of work can be found: 
• Ministry of Agriculture/projects/various 
• NGO/institutes 

(f) advance professionaly through: 
• acquisition of a sound foundation in the discipline 
• regular practice by courting wide collaboration 
• reading and writing 
• readiness to practice 
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(g) UTA's role 
• Funding initial research after training to avoid early frustration by shifting 

the point of effective despair beyond the apprentice years. 

Enhance N ARS/ IITA collaboration by cooperati ve research. 
• Integrating the newcomers into NARS 
• O ld-Students Association ofIITA (OSAIITA) 
• Maintain links of exposure beyond ex-trainee. 

(h) Be willing to grow slowly and surely. 
Growth is progressive,and stepwise. 

lie down 
Sit up 

crawl about 
hold SUppOltS 

stand unsteadily 
walk slowly 

run wobbly 
climb obstacles .... sky .is the limit. 
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The effect of mulch from three multipurpose trees (MPTS) on 
weed densily, biomass, and composition in maize 

Kamara Ayt .2. Akobundu 101. Sanginga Nt. Jutzi SC2 . Chikoye 0 1 

l. lntemational Institute of TropicaJ Agriculture (IITA), Ibadan, N igeri •. 
2. University of Kassd, Germany. 

Field experiments were conducted during the 1995 and 1996 growing seasons to 
investigate the effect of mulch from three MPTs on weed density, biomass, and dynamics 
in maize. Treatments consisted of mulch from Leucaena leucocephala, Gliricidia sepium, 
Senna siamea applied at a rate of 5 tons DMiha and unmulched plots fertilized with 90 
kg N/ha, or without fertilizer application were controls. The mulch was cut and carried 
from established tree stands. Maize at 53,333 plants/ha was planted at mulching. 

Weed data were collected at 3 and 8 weeks after planting (WAF). In both years, 
there were more weeds in the unmulched plots compared to mulched plots with the 
exception of Leucaena plots in 1995. These plots had 57% more weeds than the 
unfertilized control plots. At both 3 and 8 WAF, unmulched plots had higher weed 
density, biomass, and weed density than unfertilized plots. In 1995, there were 75, 7, and 
47% more weeds at 8 than at 3 WAP in Gliricidia, Senna and the unfertilized control 
respectively. In 1996 however, there were less weeds at 8 WAP than at 3 WAP. Weed 
reduction by the mulches was in the order Gliricidia > Senna> Leucaena. In 1995, at 3 
WAP, l..et«:aena and the oontrol pl~ts had 2i and 25 weed species respectively, compared 
to Gliricidiaand Senna which had 6 and 11 species respectively. A total of 17,19,25 and 
29 weed species occurred in Gliricidia, Senna, Leucaena and control plots, respectively, at 
8WAP. 

Sedges were the dominant species in all the treatments except in Gliricidia treatment 
where Talinum and other broadleaves were the dominant species. In 1996, weed 
composition was similar in all treatments at both 3 and 8 WAP. In 1995,40-80% of the 
weeds in all treatments were sedges, and 20% of the weed flora in Leucaena were grasses. 
However, in 1996, Talinum and other broadleaf species dominated in the mulch plots. 
In addition to Talinum, grasses such as Digitaria were present in higher proportions in 
the control treatments. 

Results from this study suggested that Gliricidia and Senna were effective in reducing 
weed biomass and density whereas Leucaena promoted weed growth. Because Senna 
mulch persisted on the ground longer than Gliricidia, the better suppressive effect of 
Gliricidia seemed to be not only from phy~ical suppression of germinating weeds, but 
could probably be attributed to allelopatlUc effects. There were shifts in weeds flora 
from grass dominated immediately after fallow to easy-to-control broadleaf weeds in 
the mulch treatments after two years of cropping. 

Q. What is: 
1. the rationale for using DNMRT in his separation of memos? 
2. the absence of measures of association? 
3. application rate of 5 tlha dry matter weed biomass at planting, and 3 t/ha at 3 

days after planting {DAP}? 
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A. 1. LSD and DNMRI were compared, and due to some missing data, DNMRT was 
found superior and adequate for mean separation in the experiment. DNMR 
was able to group means appropriately and the small number of treatment mearis 
meant that there was any great risk of using DNMRT in the mean comparisons. 

2 Research was ongoing and so it was not yl.'t possible to determine measures of 
association because other parameters that would have to be taken imo account 
were yet to be looked at or would be looked into later. 

3. Applications were done at planting and at 3 weeks after planting (\'VAP), not 
days after planting (DAP). 

Comments 
Controls in agroforestry research usually incorporate N because without that 

comparisons will be meaningless. This is because of the obvious advantage MPTs have 
in terms of releasing N into the soil, such that any control without some amount of 
added nitrogen should normally perform less and so the actural overall contribution of 
the MPTs will be difficult to appreciate. 

Nutritional status of preschoolers in cassava growing areas in Nigeria: 
anthropometric Indices 

Osuigwe, co 
International Institute ofTropical Agriculture (IITA), Ibadan, Nigeria. 

In an attempt to verify the myth associa~ed with cassava (inferior commodity, the 
consumption of which causes malnutrition) anthro·pometric measurements of 437 
preschoolers aged 0-5 years were taken in 378 randomly seleCted farm households in 63 
villages from cassava-producing areas in Nigeria. Standard deviation units values (2-
scores) from median National Centre for Health Statistics (NCHS) were calculated for, 
weight for age, height for age, and weight for height indicators. Household expenditures 
on individual major commodities namely cassava, maize, yam, and milletl sorghum as 
well as total food expenditure were calculated. For each of these five expenditure items, 
the 437 preschoolers were grouped according to whether they were from high (above 
average) or low (average or less) expenditure households. The Z-score values were 
determined for preschoolers in each of the individual major commodity and total food 
expenditure household categories. 

The standard deviation units values of all the preschoolers for weight for age (-
1.11), height for age (-1.30), and weight for age (-0.43) were above median-2SD, the 
recommended conventional cutoff for use in Africa. The percentage prevalence of 
undernutrition (31 %), stunting (40%), and wasting (6.4%), were all low in comparison 
with 35.7% (undernutrition), 43.1 % (stunting), and 9.1% wasting reported in Nigeria 
Report on the Nutrition Situation; however, stunting seemed to be most prevalent. 

The standard deviation units values of the preschoolers were less among those 
from high than among those from low maize- or cassava-expenditure households. The 
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differences were however significant only in the case of weight for age. On the 
other hand, the standard deviation units values were more among children from high 
than among others from low yam or millet/sorghum expenditure households. The 
differences were significant only in cases of weight for age and height for age indicators 
between high and low millet/ sorghum expenditure households. 

Total food expenditure was lower among high than among low maize or cassava 
expenditure households, but higher among high than among low yam or millet! sorghum 
expenditi1!e households. The deviations from median NCHS references were significantly 
less among children from high than among others from low total food expenditure. 
These suggest that total expenditure on all food (total food consumption) rather than 
expenditure on individual food items Qevel of consumption of individual items) 
determines the nutritional status of preschoolers. 

Q. How do you separate and study the effect of cassava as a source of malnutrition in 
rural households considering that this food is hadly ever consumed in isolation? 

A. From literature, it has been reported that people eat more of what they grow, and 
therefore it is assumed that some rural communities/households that grow cassava in 
relatively huge quantities consume a highly significant proportion of cassava products 
daily. 

Conservation of West Afrtcan yam biodiversity: seed preservation 

Daniel 0 1, Ng NQ 1, Tayo T02. Togun A02 

I. International Institute ofTropical Agriculture (!ITA). Ibadan. Nigeria. 
2,. Univer.;ity of Ib.dan, Ibadan Nigeri •. 

The storage physiology of the botanical seeds of 3 genotypes of West African yams
D. dumetornm, D. praehensitis, andD. rotundata was examined ror long-term conservation 
of yam genetic resources. Seed viability and vigor were evaluated in freshly harvested 
seeds during the 1994 season. Seed viability was scored as the sum of percentage 
germination and hard(dormant seeds). Seed germination rate was estimated as the 
reciprocal of time to cummulative seed germination during 10 week of incubation. 
Seed vigor index was estimated as the percentage seed germination x vine length at 
emergence. Initial seed viability was 70% in D. praehensitis, 82% in D. rotundata and 100% 
in D. dumetornm Seed vigor index was also highest in fresh D. dumetorum seeds. 

After ripening, dormancy was most pronounced in D. praehensilis seeds. Seed survival 
in storage at 12 storage conditions (-20 oC, SoC, 15°C, and 25 oC, in combination with 
seed-moisture levels ranging from 8% to 26%) was monitored for 2 years. Half-life 
estimates (PSO) from probit analysis of the seed survival data was generall y highest in 
low-moisture seeds at low storage temperature regimes for all the seed types. Seed 
longevity estimates were in the range of lto 5,000 years with the drying and cooling 
treatments. This confirms orthodox seed storage physiology pattern in yam seeds. 
Moreover, p50 was optimised with storage at 5 °c so that there was no significant gain 
in seed longevity extension with freezing at -20°C. The implication of these preliminary 
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results is that long-term seed conservation is feasible with the conventional cold-dry 
storage systems in gene banks. This provides an approach to maintaining base cnllections 
of yam genetic resources. The results are being validated in futher trials to establish 
standards for yam seed conservation. 

Q. What guided your choice of genotypes used in the experiment? 

A. The availability of seeds in large quantities was the basis for the choice of materials 
used in this experiment. 

Q. Did you mention Dioscvrea dumerorum as growing in the wild? 

A. While it is true that Dioscorea dumetorum is an edible species, it must be recognized 
that it also exist in the wild in uncultivated form. The one used in this experiment was 
collected from the wild and so, was considered as wild. 

Influence of agroecozones and crop age on cassava 
root storch content 

Githunguri CM1.2. Ekanayake IJl, Chweya JA2. Imungi JK2 

1. InternationaHnstituteofTropical Agriculture (!ITA), Ibadan, Nigeria. 
2. University of Nairobi, PO Box 30197, Nairobi, Kenya. 

Starch continues to be a major industrial produce of cassava (Manihot esculenta Crantz) 
roots allover the world. Variations in percent dry weight root starch (%DWtSt) content 
occur due to crop age, varietal, and environmental differences. This genotype x 
environment effect makes selection of cassava clones with wide ecological adaptation 
~nd high %DWtSt content difficult. The inflUence of crop age and agroecozones (AEZ) 
on storage root search of six cassava clones were studied in Nigeria, during two 12-
month growing seasons. The tested AEZs were Sudan savanna (Minjibir), southern 
Guinea savanna (Mokwa), and forest·savanna transition (Ibadan) . AEZ roots were 
sampled at about 4,6, 8, 10 and 12 months after planting (MAP). . 

Interaction betweep plant age and clones was not significant for OfoDWtSt content. 
Percent root starch content decreaSed with age in the wetter AEZ but increased ~ith 
age in the drier AEZ. Highest %DWtSt content was recorded at 6, 8 and 12 MAP at 
Ibadan, Mokwa, and Minjibir, respectively. Percent starch and sugar contents were 
negatively correlated across locations (r ~- 0.77", -0.38* and -0.90' at Ibadan, Mokwa 
and Minjibir respectively). For high %DWtSt content, early maturing dones are 
recommended for wetter AEZ whilst late maturing clones are reconunended for drier 
AEZ. Selection of clones for OfoDWtSt content can be done at any age across all AEZ. 
Percent DWtSt £Dntent was greater in the drier AEZ. Hence, to obtain higher %DWtSt 
con~nt, high yielding cassava clones should either be grown in drier AEZ, or supplied 
with minimum levels of water for optimum growth. 

Q. What would you say is the physiological basis for cassava in the dry areas accumulating 
more starch with time in the wetter southern regions of Nigeria? 
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A. In the South, high rainfall leads to high water content of tubers and increased 
autolysis (hydrolysis) of starch to sugar. 
Q. What was the method of starch analysis used? 

A. The hydrolysis method. 

Q. Is it important that starch ,.ontent of cassava varieties be related to total dry matter 
yield? Comment on this. 

A. In order to harness to high percentage starch reported for the same varieties used in 
this experiment, on going those percentages to be meaningful, it is recommended that 
high yielding clones be grown. 

Growth and yield of three cassava cultivars on the upland and inland 
valley in Sierra Leone 

Lahai MT1,2, Ekanayake IJ1. George JB2 

1. International Institute of Tropial Agriculture (DTA) , lbadan, Nigeria. 
2. Njala University College, Freetown, Sierra Leone. 

Three cassava cultivars were evaluated for growth and yield on the upland and inland 
valley swamp (IV s) in 1993-94 using a randomized complete block design. On the 
upland, clone 80140 outyielded clone 87129 and cocoa and clone 87/29 in tum outyielded 
cocoa. In the IVs, done 87/29 out yielded done 801 40 and cocoa while cocoa also 
out yielded done 80/40. 

The highest yielding cultivars in each ecology also had the highest tuberous root 
bulking rate (TBR), dry matter (OM) production, crop gniwth rate (CGR), relative growth 
rate, net assimilation rate (NAR), leaf area index, leaf production rate, and leaf fife in 
the respective ecologies. This indicated a positive correlation between these parameters 
and tuberous root yield. 

The high yield of clone 87/29 in the IVs was partly due to its lower rotted tuberous 
roots percentage, while clone 80140 had the highest. The high root rotting in clone 801 
40 was partly due to the greater depth of the tuberous roots in the soil (0.3-0.6 m) as 
compared to the other cultivars (0.15-0) m). This brings the roots in contact with 
stressful water levels earlier than the others. 

The yield and yield components, growth and leaf characters were all drastically 
reduced when the cultivars were grown in the IV s as compared to the upland. For 
example, the tuberous root yields of cocoa clones 87/29 and 80/40 were reduced by 
53%,60%, and 92%, respectively, when grown in the IV s compared to the upland. 
Selection of cassava cultivars with longer leaf life and leaf area maintenance leading to 
high CGR, TBR, NAR and harvest index (IV s and upland}, coupled with shallow tuberous 
root formation wne (IV s) can lead to hig\"! root and leaf yields when combined with 
other yield determinants in the two ecologies. 

Q. What was the method of leaf area measurement? 

A. This research was carried out in a national agricultural research system(NARS) in 
Sierra Leone which lacks sophisticated equipment. A ruler was used to measure the 
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length and bredth of the middle lobe, and the graphical method used to determine the 
leaf area. Using simple linear regression, a relationship was found between these two 
parameters, and in subsequent leaf area determination, the length and breadth of the 
middle lobe was measured and fitted into the regression equation to obtain the leaf 
area. 

Viability, germinabillfy, dormancy, and virulence of hybrids of Strlga 
hermonthlca and Strlga aspera 

Aigbokhan E,l Berner 0 2, Musselman LJl 

1. International Institute of Tropical Agricuhun: (!ITA). Ibadan, Nigeria. 
2. Department of Biological Sciences, Old Dominion University, NoriOlk, Virginia, USA. 

Striga hermontbica and Strigaaspera have striking morphological resemblance and occur in 
similar agroecological zones in West Africa. Freshly harvested hybrids seeds obtained 
from artificial F I crosses between both species were tested for viability, germinability, 
dormancy and virulence. Seed germination and viability were tested over time. Seed 
germination was induced by a 10 mg L-' solution of Strigol (GR24) and viability of 
ungerminated seeds was tested with a I g L-' solution of tetrazolium salt. Length of 
seed dormancy was determined from harvest to time of maximum germination. 
Virulence of the interspecific hybrids was determined from pot studies with two maize 
cultivars. Result showed that the hybrid seeds had viability, Germinability and dormancy 
comparable to seeds of both species. The parasite hybrids were virulent on both maize 
cultivars, indicating that each species may be a source of virulent genes for each other. 

Q. You made reference to inter-crossing and crossing in your presentation. How do 
they relate to each other? 

A. Intercrossing refers to interspecific crosses which produced hybrids while intra
crosses h«,re refers to crosses between two plants of the same species (i.e. Striga hermonthica 
or Striga aspera) producing a pure lines of that species. 

Q. You said hybrids were morphologically different from parents. You failed to tell us 
how? 

A. The position or length of the corolla tube before bending in Striga hermonthica isjust 
afterthe calyx while in Striga aspera, it is raised above the calyx. In the hybrids, this was 
found to be intermediate between what is observed in the parents. 

61 



Soil phosphate-P dynamics ond nutrient uptake in soybeans sole 
cropping system 

Modupe va 
International Institute ofTropical Agriculture (llTA), Ibadan, Nigeria. 

In recent years, dramatic increase in the per capita food production in much of the 
tropics has been obtained through farming programs with improved technologies viz
a-viz sustainable use of soil resources. To sustain this productivity, management options 
that will focus on the processes of soil nutrient transformations through the soil-plant 
system is crucial. Hence, studies on soil solution phosphate-P dynamics. Nutrient uptake 
and partitioning using soybeans as test crop were conducted at Ibadan and Fasola in 
1995. 

Phosphate-P ions concentration were more at Fasola at amended N and P levels (60 
kg N and 60 kg P I ha). Mineral Nand P partitioning in soybean tissues were in the order 
of pod > leaf> stem:> root at both locations. Soybeans Nand P uptake per kg of 
applied nutrient were more pronounced at amended phosphorus level. Ax both locations, 
60 kg N combinations were found to be optimum for a good soybeans grain yield of 
1.83 kg/ha (Ibadan) and 2.21 kg/ha (Fasola). The grain yield advantage of 20% at Fasola 
is attributed to surplus phosphate-P 

Comments 
Soil organic matter actually increases with increase in soil nitrogen content since a 
certain proportion of soil organic matter (about 5%) is made up of soil l1itrogen. 

While it is true that soybeans fixes its own nitrogen, from my 1994 trials, 60 kg N 
was found necessary for optimum soybean yields. Beyond 60 kg N, no yield response 
was observed. 

Q. Why did you choose the two locations-Fashola and Ibadan? Did you expect any 
variabilities between these'two close agroecozones? 

A. Location efects for Fasola and Ibadan will need more data, These will be obtained 
later, as the research is still in progress. 

Comment 
You should take N-fixation into consideration when working on P and N dynamics, 
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Selection of reference crops and methods for estimating N2 fixation in 
field-grown Mucuna pruriens in the derived savanna of Nigeria 

Ibewiro 8, Vanlauwe B, Sanginga N, Merckx R 

International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria. 

Field experiments were conducted to investigate the effect of rhizobia inoculation, 
urea-N fl,rtilizer and indigenous rhizobia; and two cropping systems on the estimate of 
symbiotic nitrogen fixation in Mucuna. Precision of the "N isotope dilution (ID) 
technique was compared to the total nitrogen difference (IND) method. Imperatacylindrica 
and mai7.e (lea mays) were screened as the non-N-fixing reference plants. Irrespective 
of the source ofN, Mucuna derived 67.3% of its N from biological nitrogen fixation 
(BNF) using the ID method, representing 163 kg N ha-1• The applicati onof90 kg N 
ha-1 significantly decreased Ndfa in both the solecropped and live·mulched systems with 
maize. Estimates of N , fixation using whole Mucuna plants followed the same trend as 
the shoot values. Roots gave a significantly lower estimates ofNdfa compared to the 
shoots or whole plants. The ID and TND methods appeared to provide equally reliable 
estimates of Mumna N , fixation in the in·situ mulch systems. The significant reduction 
in soil N uptake by Muama in the live-mulched systems with maize, suggest a competition 
for soil available N, resulting in a higher proportion of atmospheric derived N in the 
live-mulched systems (74.7%) compared to the proportion in solecropped systems 
(59.8%). Given the similarity of Ndfa values ~imated using Impera/:4 and maize in both 
the ID and TND methods, and the continued growth of Mucu~a and j"lperata after 
maize harvest, Imperata cylindrica was showed value as an appropriate reference plant for 
quantifying symbiotic Nfixation in Mucuna especially in Imperata infested fields that are 
prevalent in the tropics. 

63 



Abstracts of Poster Presentations 

1996 



Cassava tuberizatlon under mid-altitude and lowland savanna 
agroecological zones of Nigeria 

Akparobi so'. Togun A02. Ekanayake IJ 1 

1. International Institute of Tropical Agriculuue (!ITA), Ibadan, Nigeria. 
2. Department of Crop Protection and Environmental Biology, University of Ibadan, Ibadan, Nigeria. 

Information on onset, growth, and development of tuberous roots in ca-ssava as 
influenced by low temperatures is scanty. Approximately 19% of total cassava area in 
Africa experiences low temperatures. Therefore, investigations on the effect oflow 
temperatures on cassava tuberization need further analysis. Twelve cassava genotypes 
Oocal and improved) were grown at two field sites Gos: 18 'C± 5 'C and altitude of 1260 
masl (Ibadan: 27 'C± 6 'C, altitude 210 masl) from 1994 to 1996 to examine onset of 
tuberization (riTO), increment of tuberous root number (RNHA) and dry tuberous 
root wei!~ht (DTUB). Destructive growth analyses were done at 3, 6, 9, and 12 months 
after planting (MAP). 

Significant differences (P -0.05) in RNHA and DTUB 'were observed (Ibadan, 1994 
and 1995,Jos, 1994 and 1995) throughout the growing period. At 3 months, the mean 
values of 4.4,1.9,0.6, and 0.8 RNHA per plant were recorded for Ibadan, 1994 and 
1995,J05, 1994 and 1995, respectively, while DTUB of 0:7, 0.03, 0.06, and 0.Q1 Mg ha-' 
were recorded forIbadan, 1994 and 1995, Jos, 1994 and 1995, respectively. There were 
continolls increases in the total number of RNHA and DTUB with plant age in Jos 
whereas in Ibadan the RNHA increased up to 6 months and thereafter remained constant 
throughout the growing period. However,DTUB increased with plant age in Ibadan. 

Genotypic differences (P < 0.05) were observed among the genotypes either across 
locations or within locations for TITO, RNHA and DTUB. Early initiation of storage 
organs was observed in TMS 4(2)1425, TME1 and TMS 30572 across both locations. At 
Ibadan, TMS 30572, TMS 4(2) 1425 and TME1 were the early clones to tuberize while at 
Jos plateau, TMS 30572 and TME 1 were thet earliest to tuberize. In RNHA, TMS 30572, 
TMS 4(2) 1425, TMEI and OkcrIyawo perfOrmed better than other genotypes for RNHA; 
whereas TMS 30572, TMEI and TMS 91934 had better dry tuberous root weight (DTUB) 
than other genotypes across locations. TMS 4(2) 1425, TMS 30572 and TME 1 had more 
RNHA than other genotypes while TMS 50395, TMS 30572, TMS 4(2) 1425 and TMS 
91934 performed better for DTUB in Ibadan. At Jos plateau, TMS 30572, Danwaru and 
TME 1 had more RNHA than other genotypes whereas TMS 30572 and TME 1 perfomed 
better for D1UB. 

These results show that low temperatures can induce a delay in onset of the 
tuberization in cassava which results in an economic yield reduction. Deduction, from 
the results showed that desirable traits for mid-altitudes are genotypes with early initiation 
of storage organs, large number of tuberous root and high dry tuber yield. Also, some 
identified genotypes for mid-altitudes with relatively high yielding and early onset of 
ruberization may be useful for further breeding programmes rargetted for higher altitudes. 
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Are Strigo ospero (Willd.) Benth. and Strlgo hermonthlco (Del.) Benth. 
the same species? 

Aigbokhan EI.' Bemer DK.2 Musselman LJ.'Mignouna, H 

1. International Institute ofTropical Agriculture (Iff A), Ibad.n, Nigeria. 
2. Department of Biological Sciences, Old Dominion University, Norolk, Vitginia, USA. 

Pure lines of Strigaaspera, Striga. hermonthica and their reciprocal hybrids obtained by 
artificial hybridization were analyzed genetically using random amplified polymorphic 
DNA (RAPD) markers. Morphological analysis on these populations, compared with 
wild samples collected from 19 locations in Nigeria were carried out using hierarchical 
cluster and principal component analysis (PCA) . Results suggest that S. aspera and S. 
hermontl,ica are closely related but taxonomically distinct. They were closer mor
phologically with 75% similarity than they were genetically with 56% similarity. The 
hybrids, though morphologically distinct from the parents, showed a closer genetic 
affinity to their.maternal parents. The closeness of some wild samples of S. aspera to 
one of the F, Striga hybrid (SHXSA), suggests that this hybrid may be common in the 
wild. 

Faunal Interaction in nutrient turnover: effects of earthworms and Soil 
microarthropods 

Adejuy igbe C01,2, Tian G1, Adeoye Gal 

1. Resoun:e and Crop Management Division, (!ITA), lb.cIan, Nigeria. 
2 Agronomy Department, University of Ibad.n, !b.cIan, Nigeria. 

Effects of earthworms and soil rnicroarthropods on litter decomposition, nutrient release . 
and subsequent maize growth, were tested using microcosm approach. Dry leaf litter 
of Sennasiamea was incubated for eight weeks in pots with the following treatments: 
soil without litter. soil + litter, soil + litter + soil rnicroarthropods, sOi1 + litter + eartbworms, 
and soil + litter Hoi'l microarthropods+earthworms. Soil fauna-contributed de
composition and nutrient (N, P, K, Ca, Mg) release are in the order: soil 
rnicroarthropods+ earthworms' > earthworms only> soil rnicroarthropods only. Maize 
dry matter yield responded to nutrient release pattern. The roles of soil fauna in nutrient 
turnover appear to be additive. 
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Challenges of Agricultural Technology 
Generation and Transfer in 

Sub-Saharan Africa 

1997 Symposium 



Welcome Address 

Paul Koona1 

It is with honor and profound pleasure that I welcome you all to the Third Annual 
Symposium of the Internation.d Association ofResean:h Scholars and Fellows (IARSAF) 
of the International Institute of Tropical Agriculture (UTA). 

IARSAF is an association of graduate students from allover the world pursuing 
their research interests at UTA. IARSAF was formed in 1981 to constitute a forum for 
the exchange of academic and research ideas, and the promotion of a spirit of friendship 
and solidarity among members. This year, the association is launching a monthly seminar 
series called "IARSAF FORUM" to foster these ideals. 

!ITA defines its mission as "to improve the nutritional status and well-being of 
poor people in the humid and subhumid zones of sub-Saharan Africa by conducting 
research and related activities in collabor,ttion with others institutions to increase 
sustainable agricultural production". Program goals derived from this mission statement 
are: 

• Develop systems for the management and conservation of the natural resources 
required for sustainable agriculture in the humid and sub humid tropics 

• Increase the productivity of selected food crops that can be integrated into improved 
and more sustainable production systems 

• Devdop ecologically sustainable and economically viable plant health strategies 
and technologies 

• Improve quality characteristics and postharvest technologies to increase the 
utilization of !ITA's mandate food crops 

• Accelerate the generation and utilization of improved technologies by strengthening 
national research capacities through training, information and other outreach 
actlvlbes 
This last objective-strengthening national research capacities primarily justifies 

the presence of Graduate Research Fellows (GRFs) at UTA. In the process they 
contribute to other !ITA objectives. 

Strengthening the capabilities of national agricultural research systems (N ARS) by 
providing opportunities for sound degree-oriented training to young graduates and 
professionals is a necessity in the present context of the limited number of well-trained 
researchers adequately equipped to tackle the problems of agriculture in sub-Saharan 
Africa. Our association is proud of her past members. Their impact in agricultural 
development was recognized by the !ITA Director General in his speech at !ITA's 30th 
Anniversary. He outlined the outstanding role of the institute in building the capacity 
of N ARS in sub-Saharan Africa, and I quote: 

1. President, International Association of Research Scholars and Fellows (IARSAF), 1997. 
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"IITA has always devoted a great deal of effon to training to strengthen 
the capabilities of NARS. Close to 10,000 people have benefited from 
these training efforts and former IITA trainees are now found in vinually 
all countries in sub-Saharan Africa, where they do a good job." 

The a>sociation is aware of this permanent interest to provide high quality training 
to research fellows. I wish, therefore, to thank the Director ofInternationai Cooperation, 
Dr. M. Bassey, and most especially the Leader of the Training Program, Dr J. Gulley, the 
Manager, Individual Training, Mr C. Okafor, and the other Training Program staff for 
their effortS to improve the working conditions of Fellows and to enhance the quality 
of their training. We are most grateful for the provision of a new and well-equipped 

. computer training laboratory as well as the organization of complementary courses 
which broaden the scope and effectiveness of the Fellows, for example, in Statistics 
and Statistical Computing, Research Management, Communication and Writing Skills, 
Effective Leadership, and Writing Winning Proposals for research grants. We also 
appreciate the support we received from the Training Program for the "IARSAF 
FORU~M". 

This occasion also gives me the opportunity and great pleasure to acknowledge the 
invaluable contribution of our supervisors, both at lITA and our universities. We 
appreciate your support and concern to see us through our various programs, and we 
consider ourselves privileged to be trained under your direction. 

While acknowledging these eHorts, the association is very much concerned with 
the relative decline in funding at !ITA which, since July 1996, has prevented the Training 
Program from offering new fellowships under the !ITA Graduate Research Fellowship 
Program managed by the Individual Training Unit. The association is pleading with the 
DG to reverse this trend. 

GRFs are fully involved in new technologies being generated at rITA. We strongly 
identify with the views expressed by both candidates for the position of Head of 
Information Services at UTA this year: fo1lller IITA trainees actually in the NARS are 
the most effective channels for the transfer of lIT A technologies to farmers. 

To my colleagues and fellow IARSAF members, in a time of economic constraint 
like this, the best way I believe, to show our appreciation for all these attentions in our 
favor is through good quality and timely research work as well as the judicious use of 
the available resources. These, I know, we can achieve in spite of the many difficulties 
which come our way. 

The association is particularly honoured that the DG will be delivering a keynote 
address on "Examples of Agricultural Technology Generation by IITA" as this year's 
symposium focuses on "Challenges of Agricultural Tecbnology Generation and Transfer 
in Sub·Saharan Africa". With four sub-themes being addressed by special guest speakers, 
it is expected that discussions on the need to address the challenges of technology 
generation and transfer will highlight the role of past graduate trainees, especially in the 
area of technology transfer. We also hope to identify strategies for the effective use of 
available human resources. This was identified as a vital but weak linkin the NARS by 
Mr. Ubi Benjamin, my predecessor in office, in his speech on the occasion of the second 
symposIum. 
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We are also proud that the DG will be present as guest of honour for the launching 
of the Association of UTA Trainees and Associates (AIITATA). During last year's 
symposium, the idea for the creation of this association was proposed as a forum for 
interaction for past and present !ITA trainees and associates which would promote 
IITA ideals and research effortS throughout sub-Saharan Africa. 

The second day of this symposium will be devoted to scientific presentations, both 
oral and poster, by selected Fellows. The number has been limited to allow more 
interaction between students and supervisors. The novelty this year is that the DG will 
give a prize for both the best oral and the best poster presentations. 

I commend the Deputy Director General, and all the Division Directors for their 
support, encouragement, and advice. 

I once more welcome you all to this symposium. 
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Examples of Agricultural Technology 
Generation by UTA 

Dr. L. Brader' 

The original mandate ofIITA was to develop, through agricultural research, alternatives 
to slash and burn agriculture to increase food crop production. That was 30 years ago, 
and at that time, nowhere else in the world would an International Agricultural Research 
Center be given such a difficult mandate. While slash and burn was, and still is practised 
on other continents, it was not as dominant as in traditional sub-Saharan Africa (SSA). 
Developing alternatives to an age old production system is not an easy task, and while 
excellent progress has been made in the crop improvement and plant health management, 
wide-scale application of improved sustainable production systems is still lacking in 
SSA. 

In this respect, the time needed from initiating research to general use has been 
seriously underestimated. To develop and introduce a new crop variety needs 6-10 
years of effort. To develop and introduce a new production system may well require 
double the amount of time, i.e. 15-20 years. If this is correct, then success will depend, 
to a great extent, on the continuity of efforts, both in manpower and financial resources. 

Thu,;, the task of evolving from the sustainable slash and burn systems with rather 
low yields, to sustainable production systems with substantially higher yields is a 
formidable challenge. The more so, as it has to be done in countries that are generally 
poor, have very limited infrastructure and with generally poor soils. Moreover, unreliable 
weather patterns in certain regions and heavy pest pressure further complicate the task. 
In addition, the agricultural research capacity for food crops was extremely limited in 
SSA and although improvements have been made, most national agriOlltural research 
systems (NARS) are relatively weak compared to those in other parts of the world. 
Consequently, there is a very limited capacity and knowledge base for Olrrent research 
actlvltles. 

Notwithstanding these unfavorable conditions, progress in the development of 
agriOlltural technologies for improved food production has been quite remarkable as 
will be shown by the following examples. It should be stressed that while some of these 
research activities have been initiated by IITA, the progress made is the result of the 
combined efforts ofNARS, IITA and, in certain cases, other international centers. 

Development of cassava varieties with resistance to African cassava mosaic virus 
(ACMV) and cassava bacterial blight (CBB) permitted 50% increases in yield without 
additional inputs. In the early 1970s, cassava mealybug and cassava green mite spread 
rapidly over the cassava belt of SSA causing very severe losses, leading in certain areas 
to almost total destruction of thl: crop. Successful control of the cassava mealybug 
through the introduction of the parasite, Epidinocarsis iopezi, solved the problem at very 

1. Director General, International Institute of Tropical Agriculture.lbadan. Nigeria. 
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low costs. Farmers benefitted from this success without any cost to themselves. A 
biological control !Olution, combined with resistant cassava varieties is now also available 
for the cassava green mite. The introduction of these technologies led to significant 
production increases and the need for improved postharvest utilization techniques. 
Development of appropriate equipment allows for significant reduction in losses and 
labor requirements. New research challenges for cassava include the spread of new 
cassava mosaic strains, the development of early bulking varieties and the increased 
spread of cassava to drier areas. 

For maize, initial efforts were placed on the development of high-yielding open
pollinated varieties with resistance to the prevailing major diseases in West and Central 
Africa, rust (Pucciniapolysora) , blight (Bipolaris maydin), Cerr:ospora leaf spot and maize 
streak virus. The high yields obtained with these varieties lead to .a very significant 
extension of maize production in the 1970s and 1980s. During the 1980s hybrids were 
developed and released. Maize changed from a subsistence to a cash crop. The 
intensification of maize production led to very significant loss increases caused by the 
parasitic weed Striga spp, and as well as decreases in soil fertility. For Striga, research has 
yielded excellent results in the form of an integrated pest management package that 
combines crop rotation, hoSt plant resistance, chemical control and biological control. 
J mproved crop rotations with various leguminous species are studied to develop more 
sustainable production systems. In recent years, in the more hwnid wnes, downey mildew 
spread has attracted resean:h attention. 

Resean:h on yam has been more limited, but progress has nevertheless been made 
in reducing the high production costs related to (i) the amount of planting material 
needed to produce a new crop and (ii) staking. In addition, higher yielding varieties of 
water yam have been produced. In future, increased attention will have to be paid to 
various pests, including nematodes. 

One of the biggest challenges for banana and plantain production in SSA, black 
sigatoka, has been successfully addressed by a unique breeding program. This will 
significantly benefit banana and plantain production in SSA. But especially, the increase 
in knowledge makes it now also possible to successfully address other production 
constraints such as banana streak virus, and possibly nematodes. Banana weevil continues 
to be an important constraint that is difficult to overcome. 

For cowpea, the challenge has always been to reduce losses caused by the multitude 
of pest species. IITA has produced excellent high yielding varieties, but these required 
regular insecticide sprays, which farmers cannot affurd, or which were not readily available 
when needed. Hence, towards the late 1980s, a new breeding program was initiated 
which "'as based on the improvement of farmers ' varieties, by increasing productivity 
and resistance against a number of pest species. Various sources of resistance have 
been identified in wild cowpea, but notwithstanding extensive efforts, it has not been 
possible to transfer this resistance to cultivated cowpea through traditional breeding 
techniques. In recent years, therefore, biotechnological methods are increasingly being 
used. 
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Research in soybean was needed to develop varieties well adapted to the tropical 
conditions in SSA. This included, among others, improvement in seed longevity and 
development of varieties that can use local rhiwbin for effective growth. Simultaneously, 
extensive efforts were needed to develop postharvest utilization techniques well suited 
to the specific socioeconomic conditions. The very significant increases in the production 
and use of soybeans shows that these research efforts have been successful. 

Various research efforts have b.!en undertaken to develop sustainable production 
systems. The best known work by lITA is probably alley farming, a teclmologythat has 
been highly praised, as well as highly criticized. In particular, in the humid tropics, the 
concept of growing annual and perennial plant species together may well turn out to be 
the only solution for the sustainable production of annual food crops. Thus, oyer time, 
the concept of alley farming may prove to be increasingly useful. However, it will have 
to be modified to suit the specific agroecological and socioeconomic conditions. A 
survey carried out in 1996 showed that among the farmers who had been involved with 
alley farming, 39 to 53% continuec. to use the technology. But most of them had made 
modifications to the original technology, in particular with respect to plant spacing and 
tree species used. The results indicate that interactions between research and farmers at 
an earlier stage would have been useful forthe introduction of these production systems, 
a lesson that is now generally well understood for agricultural research. 

Research on short fallows, by using annual legumes, shows promise as demonstrated 
by the extensive use of Mucuna in Benin Republic. In the savanna rones, such rotations 
are important to maintain.soil productivity. But farmers have to better understand the 
benefits of investing in soil improvement techniques. 

The above examples show clearly that various crops and production systems require 
different solutions. A detailed analysis of the major production constraints is essential 
to determine research needs. 

Production constraints change over time as is evident, k>r example, from the evolving 
cassava and maize production situation. Constant interaction with farmers is needed to 
ensure that new technologies fit well into their requirements and are adjusted to their 
needs. Research on cowpea and alley farming is a good demonstration of this. 

The examples discussed clearly show the tremendous benefits that can be gained 
from agricultural research. The effective use of the improved technologies requires 
their successful transfer to farmers. As such, in SSA, there is a continued need to improve 
agricultural extension services and N ARS. 

73 



AIITATA: Preparing For Our Posterity 

Dr M.O. Akoroda' 

Trainees are persons who are cummtly receiving training at IITA; whereas associates 
are a larger and perpetually increasing groups of persons permitted into a society or an 
institution without full membership and this includes current staff (to connect in one's 
mind) who are involved in training and research, join,link, connect, to make a colleague 
or partner, to consort, keep company with, friends, and companions. 

We gather here today to make history. The history of an association that would later 
turn the minds of people to the prominent issues of food production and research 
capacity building in the African continent. 

When the past combines with the present and allows links to the future, a continuum 
is created. That is the chief aim of AIITATA. Many persons have had cause to be 
associated with IITA, as donors, board members, pGs, scientists, and administrators of 
science and development. These people share a thing in common. That they passed 
through the corridors of the IITA buildings and for a period oftheir lives had serious 
business to do at IITA makes them have this one thread of passage. 

Truly, everyone here would olle day not be here. Nevertheless, each of us would 
still like to receive a small letter telling us of what is happening here. Only in the future 
will the past'be understood and fully appreciated. 

Some trainees will tomorrow be in places of very high authority and that is why 
links should be made so that we call all contribute ideas and funds and resources (items 
of research which could be used in Africa, but may be lying fallow, somewhere in the 
corner). We could enrich our different national organizations with support from 
AIITATA in a more enduring way. 

It would be expected that AllTATA trainees should support partially a few indigent 
students by a small grant each academic session. The trainees know who is indigent. 
They can also decide the linle they can contribute to alleviate the pangs of poverty 
preventing proper processes of their postgraduate program, 
AIITATA will and should operate a links inagazine, in which members would be in
formed about issues bordering on IITA training, research capacity issues in Africa, and 
the impact ofIITA research on local food supply as well as the role of AIITATANs on 
the educational and training levels. 

Finally, I am happy with what we are doing today. We are all lucky to be part of it. 
The New York Academy of Sciences annually sources for membership worldwide, but 
I ask why they need members outside America. The thought I have is that the world is 
much better when we associate with people of similar character and calibre and it is in 
this light that I see AIITATA as a major move towards an African Research Advancement 

1. (UTA Traine~ Alumnus) on the in:tuguration of the Association of IITA's Tr:ilinees and Associates 
(ADTATA), 
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Forum which all IITAs Trainees and Associates should be encouraged to join. Our 
future is t hus in preparation as we inaugurate AIITATA. 

The world is awash with slogans of alliances, networks, fora, societies, etc. This is a 
strong indication of the need to bring together, come together, liaise, cooperate and 
collaborate. Togetherness, they say, brings strength. our strength lies in pooling our 
efforts and contributions for AliT AT A to optimize. The synergy to be expected would 
then, hopefully, further strengthen our common resolve to make one small step forward 
towards helping more students get trained and helping agricultural research in sub
Saharan Africa. 
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Development of Appropriate Agricultural 
Technologies for Sub-Saharan Africa 

H. Tijani-Eniola' 

Abstract: In sub-Saharan Africa, the demand for food greatly exceeds 
production. The transfer of high-input technologies imolving complex 
engineering designs has not helped to reduce the food crisis because of 
the inappropriateness of imported technologies from both ecological and 
economical stand points. 

Most transferred agricultural technologies are developed under monocropping systems_ 
Multiple cropping is natural to the African region. The transferred technologies become 
inappropriate under the intercropping systems of the sub-Saharan African farmers_ 
Little success has been made in orientating cropping patterns into straight rows. 

Appropriate agricultural technologies for sub-Saharan Africa are to be home
generated using "bottom-up" approach. Considerations should be given to the 
improvement of indigenous technologies_ The profitability and fitness of generated 
technologies into the farmers' production systems and circumstances should also be 
considered 

Agriculture remains the dominant sector in sub-Saharan Africa. It contributes about 
40% of export and 70% of employment_ It is the largest sector on which the vast 
majority of the African populace depend for their well-being and livelihood (Agboola 
and Tijani-Eniola, 1991)_ 

Nevertheless, successive governments in various countries of sub-Saharan African 
have consistently paid very little attention to proper development of agriculture. The 
problem oflow priority attention to the agricultural sector was identified and discussed 
at the 1985 OAU meeting of heads of state and government in Addis Ababa where it 
was agreed that 20-25% of public expenditure of African nations should be allocated 
to agriculture. This agreement was reconfirmed at the United Nations General Assembly 
meeting in New York in May 1986. Nigeria allocated a mere N 6. 9 million (0.1%) to the 
Science and Technology Ministry out of the country's capital expenditure ofN6.7 
billion in 1987. Virtually all African countries have continued to assign less than 4 % of 
their annual budget to agricultural sector. 

Sub-Saharan Africa's quest for agricultural technology development has remained a 
mirage as different governments from various countries have been spending staggering 
amounts of money on what decision makers call "technology transfer". They have at 
best been successful in the transfer of equipment and heavy-duty machineries which 
they neither understand how they are made nor how to modify to suit the hot 
sub-Saharan environment. 

1. University of [badan, Ibadan, Nigeria. 
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Nanll-al conditions affect the development ofcrops differently in the hot sub-Saharan 
climate and the temperate regions. While maize, for example, may be regarded as an 
ephemeral plant (two or three cycles could he produced in a year) in the hot climate, it 
could be a complete annual in the temperate c1imate .. Thus, the technology of field crop 
growing in the hot sub-Saharan climate considerably differs from the conventional 
methods commonly in use in the temperate climate. 

If sub-Saharan Africa is to achieve the objective of provision of adequate food for 
its population, it must improve its agricultural performance through the development 
and adaptation of improved and appropriate agricultural technologies. 

In agriculture, technologies may be classified as biologic;U, chemical, and mechanical 
all of which are tested and implemented under farming systems technology. Farming 
systems research views the farm in a holistic manner and considers interactions in the 
various components of the system (CGIAR, 1978). Its major objective is to increase the 
productivity of farmers by generating appropriate new technologies. 

What is Appropriate Technology? 
The list of definitions of what an appropriate technology is continues to grow; all 
terms used in describing an appropriate technology are often person, institution, regional, 
and sometimes country specific. However, a commonality in concept, methodology, 
and implementation has emerged, built on productivity, profitability, stability, 
sustainability and equitability. An agricultural technology in which resources are 
orchestrated in such a way as to provide increasingly cost-effective levels of productivity 
with minimum adverse effects on the resource basel environments is considered 
appropriate (Olcigbo, 1989; McNamara, 1990). It must be stressed here that a technology 
that is appropriate somewhere may be completely inappropriate in another. 

Why some technologies developed in sub-Saharan Africa were unsuccessful 
In Africa, most technologies developed responded inadequately to the continent's 
evolving needs. Although research to develop yield increasing and land augmenting 
technologies has received increasing emphasis recently, farmers' yields have been modest. 
Contrasted with impressive on-station yields, new technologies usually perform poorly 
under farmers' conditions, and demand a leVel of management which small-scale farmers 
are usually unable to provide. These failures are due to the following causes: 

• Inadequate understanding of smaIL-scale farmers' goals and resource limitations. 
Research objective. are therefore different from those of the potential clientele, 
the small-scale farmer. 

• Failure of research to develop a large enough stock of appropriate 
technologies for farmers. This is due to over-reliance on "diffusion" or "technology 
transfer" model of development. 
We now understand that the conservation technologies (strategies) based on high

input technologies (energy, capital, and sometimes labor) involving complex engineering 
designs, are inappropriate for resource poor farmers in Africa from both ecological and 
economical stand points. In Nigeria, examples of farmers skepticism about innovations 
are inexhaustible. 
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Intercropping systems 
Contrary to the developed countries where.monocropping underlies the apparent 
strength of agricultural productivity, mixed cropping has evolved from millenia of hit
or-miss farming and is a reverse of field-one-crop theory of developed countries. 

Improved varieties 
In cowpea-growing areas of Borno State, farmers showed high preference for local 
varieties of cowpea which fetCh more economic returns as fodder source, over the 
improved, high grain yielding variety "harawa". Similarly, dwarf var.ieties of sorghum, 
though high yielding, were said to have been rejected because farmers use the tall varieties 
for yam staking. The use of leguminous cover crops for soil fertility maintenance was 
rejected in spite of its technical feasibility, simply because it does not bring economic 
benefit. 

Straight row cropping is also incongruous with farmers' planting pattern. Little 
success has been achieved in orientating cropping patterns into straight rows. 

Conservation fanning 
Most recommendations ignore basic facts of African peasant farming. They assume 
that high yield is important but often ignore consumer preferences. They assume ready 
availability of fertilizers and agricultural chemicals and ignore economic and ecological 
considerations Of their use. 

In short, they aim to convert the present farming systems overnight into western 
types of energy-dependent, highly complex enterprise. Thus, Okigbo (1989), has 
suggested conservation farming technologles with adequate concerns for the resource 
base (environments). Various agroforestry prototypes including alley farmingl cropping 
should receive more attention. 

Some research activities and findings: experience from the University of Ibadan 

Tillage. In Nigeria, government recommended conventional tillage to farmers, but research 
has shown serious soil degradation resulting from conventional tillage, and farmers do 
not have enough money to hire tractors. Therefore, they continue with zero or minimum 
tillage without herbicides. An attempt to demonstrate to government that local farmers 
were right took us to Badeku, southwestern Nigeria, in 1970 where 10 farmers' fields 
were used for maize production using conVentional (ploughed, harrowed etc.) and no 
tillage techniques. After nine growing seasons, the soils where conventional tillage was 
employed was almost completely destroyed (Table 1). Whereas, maize yield was as high 
as 1.5 t/ha under farmers' practice, and as low as 100 kglha under conventional tillage. 

Alley cropping. Research effort has started since 1979 to assess the potential of 
intercropping woody species with arable crops as a land use system to replace the 
traditional slash-and-burn cultivation system. This led to development and research on 
alley cropping. From the scientists' point of view, alley cropping has potential for soil 
conservation (Young, 1986), and soil fertility maintenance (Kang et al.1989). Olowu et 
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Table 1. Effect of tillage practices on some 011 properties at Badeku, 
southwestern Nigeria. 

After 9 cropplngs 

Minirnwn Conventional 
Soil properties Initial tillage tin. 

rH 6.45 5.89 5.13 
Organic C (g 100 g") 1.89 1.30 0.96 
Total N (g 100 g") 0.25 0.14 0,1l 
Avail P (rng kg") 10.6 7.5 4.8 
Exc. Ca (Crnol kg') 3.5 2.7 1.9 
Exc. Mg (Crnol kg-') 0.9 0.3 0.2 
Ex. K (Cmol kg") 0.6 0.23 0.2 
Maize yield (t/ha) 2.6 1.5 0.1 

al. (1994) however, found farmers reluctant to adopt the technology because of the 
following major constraints: 

• Low yields attributed to tree overcrowding or crop shading. Such a view indicates 
ignorance of the management of alley trees 

• Low seed germination rate 
• Inability to mechanize 
• Regular destruction of row crops by rodents 
• Provision of shelter for reptiles by alley trees 
• Difficulty in ploughing becuse of tree roots 

Most constraints cited by farmers were external to the technology. The intrinsic 
factcrs were mainly on the hedgerow management. This is an area that the technology 
should address. 

Methods of generating and developing technology 
The basic research need is to identify a new technology which farmers could adopt. 
One crucial aspect of new technology development is the combination of different 
component parts from the experimental station for testing under farmers' conditions. 
The final stage of the technology is fitting it into the whole farm context. Specific 
questions raised at farmer-level tests of technology are: 

• Does the technology yield significantly more than farmers' practise? 
• Is it profirable? Is it only profitable under subsidization of inputs and 

product prices? 
• Does it fit into farmers' production system? 

In summary, generation and development. of appropriate technologies require 
farming systems research approach (FSR). 

Farming systems research approach (FSR) 
Norman and Baker (1983) reported that farming systems approach and its subset activity, 
farming systems, are products of the 1970s. They developed because of the partial or 
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complete failure of other approaches to generate technologies relevant for use by small
scale farmers in relativdy unfavorable environments. There was emphasis on increasing 
overall productivity of the farming systems. According to Norman and Baker (1983), 
the root causes of farmers' resistance to proposals for changing farming practices is the 
incompatibility of technologies and policies with agroeoological, socioeconomic, and 
political environments ratherthan farmer irrationality or managerial mistakes. In some 
technologies, the distribution of benefit doest not march expectations. These is 
attributed to neglect of traditional research approaches of human element in the farming 
systems. The FSR approach seeks to ensure twO-way linkages between various participants 
in the research process through a pragmatic "bottom-up" orientation. The primary 
objective of "boCtDm up" research strategies have been tailoring improved technologies 
to farmers and ultimately, greater production and improved welfare. Farmers have 
something valuable to contribute to technology development. The "bottom up" 
orient~tion of the farming systems approach is manifested in two types of developmental 
strategies: 

• Farming systems research (FSR), involving the development and dissemination of 
relevant improved practices (technologies) through on-farm research and direct 
oollaboration with farmers. 

• Farming systems perspective (FSP), involving influencing the development of 
policies and support systems that create an appropriate incentive structure for 
adopting technologies that will improve the productivity of farming systems. 

Given the right institutional setting and linkage, both FSR and FSP are possible. Problems 
of farming systems approach stem from the fact that not until fairly recently was farming 
systems conoeived as a multidisciplinary app.roach. A more specialised or isolated method 
of technology development was the order in the past. Communications across 
disciplinary lines must necessarily involve biological and social scientists throughout 
the research process. 

While FSR can generate improved technology by linking researchers to farmers in 
a more systematic way (through participatory research, on-farm trial and demonstrations), 
it is difficult to advocate new technologies without a better understanding of government 
policies on agricultural production, input distribution, and marketing. For example in 
Nigeria, experience has shawn that input av.lilability and cost have been major oonstraints 
to technological change. This is true with fertilizer and herbicide recommendations. 

Operational constraints in national research systems are many, and these include 
the tendency to staff national research systems with unqualified people, sometimes 
with the encouragement of donor agencies. Counterparts with law qualifications work 
with expatriates for one to three years, after which they are left on their own and are 
expected to carry out new programs successfully. 

More important however, is the lack of sufficient operational funds and poor financial 
and research management. These have impaired the effectiveness of research extension 
and training institutions. Untimely and sometimes unreliable budgetary allocations 
frequently disrupt research systems. 
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On-farm adaptive research (OFAR) 
On-farm adaptive research is research on the whole farm, usually by an interdisciplinary 
team which considers physical, biological, and socioeconomic factors affecting the farm 
and the farm family. The team also monitors the effects of introduced changes; assesses 
the nece:;sary modifications of components all in the context of farmers' goals and 
objectives, and examines the subsequent economic, social, and biological pressures. 
The methodology, implementation and achievement of OFAR have been described 
(Norman and Baker 1983; Mutsaers et al. 1984; Oputa 1986; Chedda 1990) and need 
little elaboration here. OFAR is currently being practised at the University of Ibadan as; 

• Participatory rural appraisal (PRA), (problem identifying stage) 
• On-station research (experimental formulation and design stage) 
• On-farm researcher-managed trial (test phase) 
• On-farm farmer-managed trial 
• Joint evaluation by farmers, ext.ension specialists, and researchers 
• Small plot adoption technique (SPAT) 
• Mass adoption 

The objectives of OFAR also summarize the role of research in improving farming 
systems, to 
• understand the farmer, his environment, and determine his needs 
• adapt technologies to suit farmers' circumstances; 

bring about rapid diffusion of generated technologies 
• develop quick feedback systems from farmer to researcher, appreciate that the farmer 

has something to contribute to research 
• develop and establish cordial and harmonious working relationships between re-

searcher, extensionist, and farmer 
• increase farmer's productivity, improve his income and standard of living 

Small pfot adopting technique (SPAT) 
The concept of SPAT evolved to rectify the weaknesses of macro-result demonstration 
with free inputs, which had almost failed to motivate farmers to adopt reCommended 
technology packages. SPAT is essentially a demonstration on a small portion of farmer's 
field (25 m'-IOO m'lto teach the farmer new techniques and practices, and enable him 
to compare the results of the old with new practices. No free inputs are provided. The 
main advantages are: 

• large-scale, well-spread exposure of an improved technology in prevailing farming 
situation 

• teaching farmers the use of technology 
• providing benchmark information to scientists and extension workers on relative 

superiority and acceptability a, perceived by farmers 

Chheda (1980) suggested that each extension agent (EA) can adequately support 
80-120 willing farmers to establish SPATS. This allows rapid fine-tuning and adoption 
of technologies. 
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Meaningful agricultural development will only result from technological and 
institutional innovations which are appropriate to the nations resource endowments. 
This calls for research into understanding the natural resource, institutional and 
socioeconomic constraints facing small-scale farmers. Attention should be given to 
development of technologies which can conserve natural resources such as soil 
conservation, tillage and agroforestry. 

Since agricultural development can only be brought about by widespread, yet gradual 
increases in productivity by small-scale farmers adopting innovations appropriate to 
their proportions, research must concentrate on developing technologies for them. 
Material inputs should be derived mainly from local sources, and research on 
mechanization should concentrate on improving hand tools and animal traction where 
animals are available. 

Major questions to answer in developing appropriate technologies for small-scale 
farmers in Nigeria, sub-Saharan Africa should be whether the new technology is superior 
to existing farmer practices and if it "fits" the farmers' production system and 
constraints? 

Technologies which do not rely on land expansion such as alley farming and other 
agrofurestry technologies should receive more attention, while land reclamation strategies 
and technologies that could utilise wastelands, swamp or hydromorphic areas should be 
explored_ 

Study of resources mixes in systems and sub-systems should be given more attention 
such as understanding of crop competition above and below ground under the various 
resource levels and mixes. Sustainable systems should be developed, tested and made 
adaptable. 

There is still considerable lack of real progress in management and effective 
utilizatic,ns of multidisciplinary teams of researchers that allows for status recognition 
and iterating service functions. Broadening of integrated pest management research, 
conservation farming technologies, soil testing programs furfertilizer recommendations, 
breeding for improved varieties, and development of appropriate farm level equipment 
and postharvest technologies, co-ordinated farming systems research programs are 
implicit in developing appropriate technologies for small-scale farmers in Nigeria and 
sub-Saharan Africa. 

Government policy on agriculture should be consistent, since subsidization of input 
and product prices have implications on technology development. There is need for 
rapid development of local capabilities in policy research. Agricultural policies should 
also have the touch of adaptive research model involving farmers. 
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Introduction 

Experience and Prospects for 
Commercialization of Improved 

Agricultural Technologies 
in Sub-Saharan Africa 

EN.0.Iwuafor' 

Abstract: Agricultunll growth in sub-Saharan Africa has been on the 
decline compared to other developing regions of the world. A number 
of factors responsible for this situation have been highlighted. Research 
efforts by international and national agricultural research institute; have 
cteo. .. loped a number of improved technologies which if properly applied, 
can solve Africa's food ·crisis. Th'ese technologies include improved 
culti""" of seeds and planting materials, farm tools which make arumal 
tnlction possible, and other postharvest 100is that reduce drugery. 
Improved technologies in livestock and poultry, fisheries production 
and preservation, food'utilization and forestry, and forestry products 
are also discussed. The prospects for their commercialization are 
discussed. Some improved agricultural technologies regarded in this 
paper as non-commercializable but very important for sustainable 
agricultural production are enumerated. 

Agricultural growth in sub-Saharan Africa has been on the decline compared to other 
developing regions of the world-Asia, Latin America_ Of these regions, only in sub
Saharan African has per capita food and cereal output been declining (Figs. 1 and 2). 
This situation has been aggravated by continuing environmental degradation, natural 
and man-made disasters, and decrease in land availability due to high population growth. 
Civil wars in Somalia, Sudan, Ruwanda, et/inic and urban violence, massive corruption 
and governmental mismanagement of public funds have worsened the situation_ 

In the face of these gloomy situations, ~icultural research institutions in the region 
have been making effurts to resolve Africa's food crisis. These efforts have been enhanced 
largely by the large-scale donor financing for agriculture which came in full force after 
the Sahel ian drought of 1968-1973_ The international and national agricUltural research 
institutions have introduced numerous agricultural technologies in the region. 

Improved agricultural technologies 
According to Sanders et al. 1996, diffusion of best-farmer practices and scientific 
observa.tion of farmer techniques are important components of agricultural 
development. International and national agricultural scientists have always been 
encouraged by national governments and donor agencies to develop alternative 
technologies that are better adapted in their localities, that use local inputs rather than 

I.lnstitu", for Agricultural Research, Ahmadu Bello University. Zaria, Nigeria. 
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Figure 1. Indexes 01 per capita lood production In major developing 
regions. 1961-1991. 

120 

110 

100 
:J 
t 90 
'D 
.6 

80 

70 

..... ... . 
~ 

___ SuI> Saharan Mica 

-<>- SOllh ~rica 

-- South.Asia 
••••• East.Asia 

60~~~~~~~~~~~~~~~~~ 

1061 1071 10S1 1001 

Figure 2. Cereal production in Ihe developing world, 1961-1991. 
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the sophisticated imported technologies, or inputs that put farmers at high risk. Research 
in this direction has therefore led to improved technologies in such areas as development 
of new cultivars of various crops adapted to local environments, farm tools adaptable 
for animal traction, and other postharvest tOols to reduce drugery. Research has also 
come up with improved technologies in crop protection using indigenous techniques, 
soil fertility maintenance, and conservation through judicious use of fertilizers, organic 
wastes, and cereal-legume intercropping and rotations. Some of these technologies are 
being commercialized having been taken up by the private sector with encouragement 
from national governments. Others are non-<:ommercializable and stand only to be 
disseminated by national agricultural research institutes through extennsion services. 

Commerdalizable improved agricultural technologies 
Seeds and planting materials. Through breeding work, new cultivars and hybrids of various 
crops like maize, sorghum, millet, rice, wheat, groundnut, cowpea, soybean, cassava, 
yam, potatoes, plantain, bananas, cotton, kenafe, and vegetables (tomato, onion, okra, 
amaranth us, pepper, and melon), citrus mango, guava, and sugar cane have been 
introduced in various countries in the region and more importantly to ecological zones 
where these crops may not ordinarily have been grown, either due to drought conditions 
or pests and diseases. The development of early and extra-early varieties of maize by 
the International Institute of Tropical AgricUlture (lITA), Ibadan, Nigeria, for example, 
has made it possible for maize to be grown in drier zones of the region. Some of these 
improved varieties and the numbers available in some Nigerian agricultural research 
institutes are shown in Table 1. 

Seed production is now profitable and a number of private seed companies have 
been established in many parts of sub-Saharan Africa. In Nigeria for example, there are 
three well known private seed companies-Premier Seeds, UAC, and UTC Seed. There 
are also others who operate on a very low scale. These make up the informal sector 
comprising decentralized community/village seed production program. The only public 
seed unit in Nigeria is the National Seed Service, a unit in the Federal Ministry of 
Agriculture. Private seed companies receive encouragement and support from national 
governments as they have direct acess to breeder seeds of all publicly bred varieties. 
They multiply the seeds through contract out-growers, process and package for sale to 
farmers. 

There are usually high demands for improved seeds as farmers now realise that 
procurement of treated seeds is the first step in profitable crop production. More land 
is being cultivated with these improved cultivars and hybrids. Table 2 shows areas planted 
to improved maize varieties and hybrids in sub-Saharan African in 1990. Land area 
grown to cotton in Burkina Faso and Mali also increased due to the regular introduction 
of new cultivars (Savadogo, 1990). Nweke (1992) reported increase in land area put to 
improved cassava cultivars in Nigeria, Cote d'Ivoire, Ghana, Tanzania, and Uganda. In 
Nigeria, about 60% ofland area cultivated to cassava carried improved varieties. 
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Table 1. Improved varieties and planting malerlals produced by various agricul-
tural research Institutes in Nigeria. 

Improved varieties and. planting materials 

Irutiu.lte Crop N,..,* No. avaiUbl, 

JAR SocgI".n SAMSORG 29 
5amaru Milkt SAMMlL 7 

~foiu SAMMAZ 4 
Whoa SAWMWHIT 7 
Barl<y SAMBARL 4 
GroWldnut SAMNUr 9 
Soybean SAMSOY 2 

~ SAMPEA 8 
Tornato SAMTOM 16 
0Wm SAMON • 
Pep!", (chill;') SAMPEP 9 
Ccaon SAMCOT 4 

IAR&T Ric< Nt 2 
Ibadan ~ IfebroWl'l 4 

Maize W-m)O!iIow OMR 10 
Stries SWAN serie! hybried J 

Soyb<an TGXserin 7 
Yam Aloja 
Cassava MS. • 

MS20 
}(",:J CuboIC41 2 

Timnunc No. 1 
Tomuo Ronita ) 

a.o VPFJS 1 
VPF2 

NRCRI Cass ... U/30555 17 
Umudik, TMSlO211 

NR/7706 
Irish Pot.., B944-10 13 

9435-10 
NocoIa,AlpIu 

Sweet poui:o TIS/146IlO92 19 
DukuI<pulw 
Hybro 

Ginger UG lyd10w • 
UG2 

NCR! Ric< lDWndFARO SO 
Bad'llgi Upland FARO 

Deep Water varieties 
Cowpea Kano 1696 

Ntw En, l23 9 
K 28 K59 

Soyh<an TGX5<ri<s 8 
M.ize FARZ27 14 
SUprCUlt 808)/019 9 

NlliORT Tomaro NHLC1Si,JO 2 
Ibadan a.o 47-4 I 

Amaranthw NHAC3 and lS 2 
Mdon P4 

Plantains Rrdogoni 5 
Agbagbo, Bini 

Banan. Omini ) 

Manl\" JuIi" ZiIl,P.Jrn" • 
Umudike Pa-wp1w OR CO 2 

G",,,, ~lkrSupmne 

Source: Prepared from AJiyu et at. 1996 
"Name of one var;ety or two was used 
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Table 2. Area planted to improved maize varieties and hybrids, sub-Saharan 
Africa, 1990. 

Improved open- ImproVl:d aMMYT 
Total maize area pollinated varie.ies (%) Hybrids(%) germplasm (%) germplasm (%l 

(x 1,000 hal 
CoWltry Minil Maxa Min3 Maxa 

Tanzania 1,63\ 6 18 6 12 24 6e 
Nigeria 1,500 22 P 2 24 89 5~b 
Kenya 1,500 8 8 62 70 70 I 
Malawi 1,344 3 3 II 14 14 
Zimbabwe 1,150 C 0 96 96 96 0 
Ethiopia I,OSC 8 14 5 13 1fJ 33 
:vIozambique 1,015 17 17 18 1& 94 
Zambia 763 5 5 72 77 77 , 
Cote d'Jvoire 691 14 12 4 18 46 88 
Ghana 465 16 48 0 16 48 91 
Benin 454 9 27 1 10 28 61 c 
Ug>.nda 389 SC 70 10 40 80 0 
Togo 296 7 18 3 10 21 81 
Burkina Faso 216 15 70 2 17 72 48 
Cameroon 200 20 67 21 68 n b 

Mali 17C 36 50 0 36 50 27 
Lesotho 145 12 12 70 82 82 15 
Burundi 12<4 5 20 0 5 25 81 
Senegal 117 100 100 0 100 100 100 
Swaziland 84 0 0 90 90 90 0 

SoUrce: Reprinted from Byerlee et at. (1994. p. 7) 
Min II: area IJsuaUy based on seed sales; 
Max = area based on surveys or breeders' estimates 
bGermplasm lrem IITA that include. some Ctl.lMY,T gennpt •• m in n. background. 
c Excludes more than one million hectares of maize in Za{re, Angota , Somalia, and Namibia not covered by the survey. 

A few factors have however been identified as militating against commercialization 
of seeds. These include 

• limited cash-flow/low credit facilities for resource-poor farmers 
• unavailability and expensive prices of related agricultural inputs especially fertilizers 

and pesticides 
• inadequate number of seed production institutions 
• slow national variety release mechanism 
• lack of credit within the seed production/supply systems 

Farm tools 
The use of indigenous/local farm tools in sub-Saharan Africa is as old as agriculture 
itself. In the seventies and early eighties, to resolve Africa's food crisis through expansion 
of land. mechanised land preparation using imported tractors and sophisticated farm 
implements became prominent. With the downturn in the economies of most countries 
in Africa, mechanisation through tractor-driven implements drastically reduced from 
the mid-eighties. Animal traction became promient in most African countries especially 
in semi-arid areas. Matlon (1987), estimated that 15% of the crop area in semiarid West 
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Africa wa~ prepared by animal traction. Most farming families keep animals such as 
horses, oxen, donkeys, and camels for this purpose. Farm tools like plows, ridges, ~ders, 
seed, cassava planters and harvesters, harrows of different sizes are now available because 
of the animal traction technology. In Senegal, over 90% of the farmers use animal 
traction, principally horses for seeders and cultivation (Kellyet al. 1985). In the principal 
cotton zone of Senegal, 87% of the farmers use animal traction, oxen and plows in the 
heavier soils (Kelly et al. 1995). In the Gambia, Mali, Niger, and Nigeria, similar high 
percentages have been reported (Decosse, 1992, Coulibarly, 1995; Bourn and Wart, 1994). 

According to Sanders et al. (1996), only about 10% of farmers use animal traction 
in Chad and Mauritania. The primary effect of animal traction is a significant increase 
in crop area per farmer. This, in a way also increases commercilialization of improved 
technologies like seeds and fertilizers. 

Development of postharvest tools increased considerably in the last decade in the 
region. Using Nigeria as an example. the 17 agricultural research institutes and Universities 
of Agriculture, and Facultires of Agriculture in other Universities have a range of tools 
fabricated to reduce drudgery especially for women, who are more involved in 
postharvest handling. These include maize shellers, groundnut and cowpea decorticatore, 
multiple threshers, maize dehusker sheller, soybean thresher, solar crop driers, groundnut 
oil extraCTOrs, milk churners. tomato-pepper millers. rice threshers. rice perboilers, and 
cassava peelers. In a few cases. entrepreneurs bought over the prototypes, and mass 
produced them for commercial purposes. 

In oil palm production and processing. the postharvest handling tools designed 
and fabricated are more sophisticated because ofthe bulk handled in oil palm processing. 
These tools include rotary supper, nut cracker, horizontal digester, clarifier, hand press, 
and screw press. In palmwine processing rhere are palmwine mixer! dispenser and 
palmwine corker. Aliyu et al. (1996) recorded full description of these tools and their 
usage. 

Fertilizer 
The major soils of sub-Saharan Africa are dominated by low activity clays. They are also 
low in organic matter and therefore inherently poor in plant nutrients. Therefore, there 
are high demands for inorganic fertilizers for profitable crop production. This has made 
fertilizer the most highly commercialized input in the region. With the removal of 
government subsidies, prices have gone so high that resource poor farmers are hardly 
able to procure enough for their farms. 

Livestock and poultry 
Ruminant livestock have been an integral part of the farming systems in sub-Saharan 
African especially in the drier parts of the region. Through research efforts, improved 
breeds are now more prevalent. In Nigeria fOr example, research institutes have a number 
of improved breeds of sheep (Uda, Yankasa), goat (West African Dwarf) and cattle 
(White Fulani and Red bororo). These breeds fatten easily and reproduce faster than 
local breeds. 
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In fodder production, improved seeds of grasses, legumes, and shrubs are available 
for planting. In addition to being planted for grazing, they are also planted in fodder 
banks/feed gardens which are concentrated units of planted leguminous species primarily 
manflged and reserved for dry season supplementation oflivestock. 

This concept favors sustainable agricultural production through the utilization of 
the soil N built up by the legumes and cereals·in a legume! cereal intercrop. This involves 
the systematic rotation of cereal crops on fodder banks with minimum fertilizers. 
Continous crop and fodder production go on on the same piece of land while minimizing 
grass invasion of the banks. Crop yields have increased by 40% following 2-3 years of 
stylosanthes fodder banks. This extra benefit has enhanced the commercialization of 
improved seeds of these legumes. 

In animal health management, about 16 types of bacterial and viral animal vaccines 
developed by research institutes are commercially available across borders in Africa. 
Some of those developed in Nigeria for example, are, the tissue culture rinderpest 
vaccine (TCRV), haemorrhagic septicemia vaccine (HSV), contagenous bovin 
pleuropeumornia vaccine (CBPPV), combined blackquarter vaccine (CBQV), and 
inactivated oil emulsion New Castle Disease vaccine. A range of livestock drugs are 
marketed by multinational companies like Pfizer. 

Poultry industry and its improved teChnologies are probably the most sophisticated 
in sub-Saharan Africa. The new poultry breeds mature very early and are resistant to 
some killer diseases. Examples are Quail and Canadian geese breeds. In Nigeria, the 
National Animal Production and Research Institute (NAPR1) developed a breed called 
'The Nigerian Breed' of layers. This is the first Nigerian parent stock of layers, because 
before now, all parent stocks were imported_ This breed, commercialized by th' Institute 
is available for entrepeneurs to produce day-old chicks in large quantities. 

Feeds, feed supplements and additives are available commercially. Can :entrates 
include vitaminis premix, synthetic lysin, while feed additives include Terramycin, 
Neoterramycin, and Vitalite. Vaccines developed to take care of some poultry diseases 
include Layota, Kumarou, Gumhoro, and /bwl pox. Killed fowl typhoid vaccine (Killed 
FTV) and Thermostable New Castle Disease vaccine for local chicks have been produced 
by the National Veterinary Research Institute (NVRI) in Nigeria. 

In housing, feed mill and hatchery equipments, materials like battery cages, drinkers, 
watering troughs, layer petches, brooder boxes, hovers, lying nests, hammer mills, mixers, 
bagging machines, egg trays, fumigation machines and day-old chick boxes have been 
developed because they are basic requirement~ for a poultry enterprise to take off. 
Prospe(Ls for the commercialization of these improved technologies in livestock and 
poultry are further enhanced by the increasing and growing animal-based industries 
and the export potentials. This is especially important in African countries like Botswana 
and Swaziland. 

Fisheries production and presel-vation 
In sub-Saharan Africa, research in fisheries production and preservation is not as old as 
research in arable crop and animal production. Fishing in natural and artificial water 
bodies depended on indigeneous knowledge within the fishing communities. With 
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research institutes established for oceanography and marine and fresh water fisheries in 
some African countries, improved technologies in these areas are now available. 

Improved fresh water fishes are awilable as fingerlings for sale in artiflcial water 
bodies. Research in fish feed production has produced soybean cake, soy-oil, groundnut 
cake, wheat offals, and other pelleled fish as alternative fish feeds. These alternatives are 
also used for the formulation of poultry feeds. This fast growing industry has. also 
further enhanced the commercialization of improved varieties of the crops used in 
these food production. 

One area that has attracted a lot of attention is fish preservation. Fishes easily go 
bad if not properly preserved. About 25 different types of smoking-kilns have been 
fabricated in Nigeria. Some are capable of drying 250 kg of fish per day. Also, in the 
area of preservation are the insulated ice containers and fingerlings transportation tanks, 
(Aliyuetal.1996). 

Food technology 
A lot of research effort has been put into utilization of food crops for better nutrition 
of humans especially children. Soybean and other grain legumes have quality protein 
which can supplement animal protein which is not easily affordable by the poor 
communities in the sub-Saharan Africa. Soybean for example has been processed into 
different forms of food either alone or in combination with cereals. Prominent among 
these are soybean cheese'popularly called meat without bone, soy-vita, soybean flour, 
soybean milk, soy aieara, and soya-gari. These are popular in Nigeria. There are also diffrent 
combinations of soybean and cereals which are used as complimentary food for children. 

Forest and forestry products 
Through breeding, a lot of improved forestry seeds are available. These improved seeds 
are raised into seedlings in forestry establishments and sold out to farmers. Some of 
these species are resistant to drought, diseases, pests, and are fast growing. Some species 
are harvested and used for paper production, electric poles, and other timber products 
like household furniture. Wood shavings in combination with cement are processed 
into ceiling boards, floor and bathroom tiles. 

N on-cornmercializable improved agricultural technologies 
There are a number of improved agricultural technologies in research institutes allover 
sub-Saharan Africa which are considered in this paper as noncommercialization but 
have helped farmers in sustainable production. These technologies have been 
disseminated to the farmers through extension systems in various countries. Most of 
these technologies are found in areas of resource management, crop protection, cultural 
and management practices. In resource management, these include time, rate, and method 
of fertilizer application, inclusion of trees in food crop systems, multiple croppingl 
rotation, mixed farming, fodder bank, recycling of crop residues, recycling of animal 
wastes, integrated nutrient management and soil conservation practices (strip cropping, 
wind breaks, shelter-belts, tie ridging). In crop protection, cultural and management 
practices, we have seed dressing, sprays against pests and diseases, time of planting, 
plant population and arrangement. 
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Can Participatory Research and 
New Information Technology 

Replace Extension? 

Dr. J. E. OlaWOYf,1 

Preamble: While I would like to tharlk the International Association of 
Re=rclt Scholars and Fellows for the opportunity to present a lecture 
at their a.nnual5ymposium~ I must also state that they have put me in a 
bit of a difficult position. You see, as a rural sociologist, I can see a lot of 
benefits to participatory research and have seen several problems with 
the often top-down application of extension services. At the same time, 
however, I teach in the Department of Agricultural Extension. Therehre, 
I must be, careful how to answer the question so as not to put my 
colleagues out of business! It is rather like the shock I received when 
readiog a r=nt edition of tht Rural Sociologist entided, "Is Rural Sociology 
Worth Saving?" That headline made me quite uncomfortable. Yet, as 
«ientists, it is good for us to consider the relevance of ow' disciplines 
and methods in the face of changing conditions and expanding 
knowledge. 

Objectives of and problems with extension servkes 
Agricultural extension has been defined as: 

• A service or system which assists farm peop'!e, through educational 
procedures, in improving farming methods and techniques, increasing 
production efficiency and income, bettering their levels ofliving, and 
lifting the social and educational standards of rural life" {Maunder. 1972, 
p.3}. 

In conventional terms, refected in the definition above, extension has often been 
considered to be the flow of knowledge between researchers, who are assumed to have 
the answers to agricultural problems, and the farmer. In short, extension is often 
considered to be nothing more than top-down technology transfer. As Rivera (1988) 
states, the relationship with farmers has often been "take it or leave it; or take it or 
demand new packages; or take it or else ... ». In most cases, therefore, farmers have in the 
past been considered passive recipients: progressive when they adopt, and conservative 
when they do not. 

Earl y extension efforts were commodity-focused, with the major interest in bringing 
production of optimum quantities and qualities, particularly of cash export crops. There 
was little concern for the producer except to ensure that the farmer adopted production 
methods that would lead to increased yidd and better product quality. More recent 
extension systems such as the Traillingand Visit or T&V system have still operated in a 

1. Depanment of Agricultwal Extension. Univcr;ity of !bacian. 
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top-down authoritative manner which allows relatively little input from farmers (Wheeler, 
1988). The strategy is based upon the attempt to use "contact" farmers to transmit 
recommendations to other farmers. The degree to which this has ocCurred has been in 
doubt. Now that many of the Agricultural Development Projects (ADPs) are 
nearlyreported that farmers "physically chased the extension workers away from their 
fields because of their inability to back up their messages with the appropriate inputs" 
(BN ARDA, 1991). grounded, especially as far as their extension services are concerned, 
there is concern that this approach may not have made much impact, neither has it been 
a sustainable system. 

The present realities are even more complicated by the fact that much of what is 
being advised cannot be practised despite the desire of the farmers to do so. In most 
areas, fanners are convinced of the' need to use fertilizer and are anxious to obtain it, 
but their efforts are usually frustrated. They find little use in being told about ·the 
advantag"s of agro-chemicals that are unavailable. In Benue State, extension agents 
reported t hat farmers "physically chased the extension workers away from their fields 
because of their inability to backup their messages with the appropriate inputs" 
(BNARDA,1991). 

The basis for the transfer of extension 1l1essages has rested upon research conducted 
in research institutes, with the belief that whatever was developed would be in the best 
interest of farmers. Even the use of the term "farmingsyscems" research could usually 
not change this orientation. As Castillo (1993; p.2S) reported, ''Farming Systems Research 
has often been just another name for agronomic research. Social scientists have looked 
for people in FRS and have not always found them." 

With the most recent extension system of the ADPs, research findings have then 
~n transferred to farmers through on-farm adaptive research and demonstration plots. 
Monthly Training Research Meetings (MTRMs), as well as Fortnightly Trainings (FNTs), 
are held to pass the information from researchers to extension agents who would then 
deliver the messages to the farmers during their fortnightly visits. While in theory, the 
extension system was to allow for feedback from farmers to researchers via their agents, 
in practise, this has seldom occured. Extension agents were more interested in meeting 
their targets of extension visits than having the extra effort of reporting back the 
problems of farmers. Unfortunately, there has also often been the attitude among the 
majority of development agents that they know what is best for the rural population. 

Safo et ai. (1990) report that the effectiveness of extension agents depends on a 
variety of factors: 

• to develop improved agricultural technologies in response to farmers' needs 
• to develop the human resources of the farmers and collaborating 

orgarusatlons 
• to develop the institutional capacity of farmers ' groups and collaborating 

orgamzatlons 

For OUl'purposes, the focus will be on the first objective. 
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One of the advantages of FPR is the opportunity of the researcher to benefit 
from the know ledge and experience of the farmer. Rhoades (1987: p.3) describes the 
farmers' expertise as: 

Farming is about 10,000 years oleL No one knows for sure when or how 
farming first began. Many theories have been put forward but one 
common thread runs through them all: the farmer is an act ive actor in 
the process- selecting, consciously observing, manipulating and 
experiment ing with plants, animals, lOols and environment 10 improve 
production output and in processing and storage as well . 

It is similarly acknowledged that the process of knowledge formation is a 
consequence of the kinds of observ:ltions the farmer is able to make. The farmer's own 
point of view, while no doubt subject to observational limitations, contains dimensions 
of experience of which the researcher or extension agent may be unaware. These 
dimensions may be vital to the success or failure of rural development schemes and 
should be systematically incorporated into the research and technology development 
process (Richards, 1979). Warren (1990) agrees that indigenous knowledge has value 
not only for the cultUre in which it evolves, but also for scientistS and planners striving 
to improve conditions in rural localities. Going beyond the development of more suitable 
techniques by integrating what is locally known, Barrow (1988) recognizes the additional 
benefit of building upon indigenous knowledge for extension agents because introducing 
innovations will be much easier when people are already somewhat familiar with the 
modified techniques. 

But is it truly participatory research? 
In nearly all development circles, the current emphasis is on "participation". In social 
sciences, we have gone from Rapid Rural Appraisal (RRA) to Participatory Rural Appraisal 
(PRA) to Participatory Learning Approach (PLA). In project implementation, the 
concern is always that the local population is involved from the planning to mobilization 
to execution ofthe project-total participation. In this case of FPR, the emphasis is 
on involving farmers in the development ot new agricultural technologies, so that the 
technologies will be more suitable and acceptable. 

Yet, the concern always arises as to how much real input comes from the local 
population, and how much has been decided before their involvement. Jiggens (1995) 
recognizes that participatory approaches assume skills of perception, listening, 
communication, cooperation and conflict management. This, she concludes, may be an 
unrealistic expectation. In addition, she warns, the right method cannot safeguard against 
the use of participatory processes just for extracting information or other exploitative 
purposes. 

Farrington and Bebbington (1993) classified different degrees of participation, 
distinguishing between 'shallow' and 'profound' levels. They drew up a 4-way 
classification based not only upon the amount of involvement, but also on the scope of 
the subject matter, whether broad or narrow. Okali eral. (1994) applied this classification 
directly to FPR, analyzing it according to whether it was undertaken by research or 
development program~. 
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It is understood that there is no right or rigid method to conduct FPR that would 
be suitable for any situation. Indeed, much of the criticism of past research and extension 
approaches has been their attempt to develop.a model applicable everywhere. Many 
locally-specific conditions will determine the extent and even the potential participants 
in the technology development process. In some cases, for example, women farmers 
may be the most relevant participants, if it concerns crops that they traditionally produce 
and/or process. In other cases, it may not be possible to involve them as pariicipants. 
But it is important for the researcher to go to the field with the recognition that he or 
she does not already have all the necessary knowledge, otherwise, there is no point in 
going out of the institute. 

Back to the question 
It may appear that I am dodging the question: "Can participatory research and new 
information technology replace extension?" I would conclude that since they are set up 
to achieve different goals, the answer is no. FPR can definitely enhance the extension 
services by ensuring that the techniques developed are more appropriate and acceptable, 
but FPR is a means to that end, not an end in itself. It is true that FPR works with 
farmers, but the number of farmers that could be interacted with will be very minimal. 
If the benefits of FPR are to go beyond the very few participating farmers, then the 
activities of the extension agents is crucial. 

At the same time, it is necessary to review (lur system of extension delivery in 
Nigeria carefully. It is time to assess what we have learned from our various attempts of 
the past, and develop a sustainable program whose benefits will reach the target 
population. 
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Incentives for Adoption of Improved Agricultural 
Technologies in Sub-Saharan Africa 

O.A. Osiname' 

Abstract: Incentives available for adoption of irnp""",d technologies by 
farmers are tied to g<M'mment agricultural policies. While these incentives 
can be effective on the short run, they have proved to be unsustainable 
on long tenn mainly because they are dependent on the economichrtunes 
of governments and also because of failures in the public sector 
management. This paper aIf;UCS that the chances oflong.term adoption 
of improved agricultural technologies by farmers can be enhanced by 
the incorporation of technical issues relevant to farmer circumnstance 
into the design of technologies and by closing the gap between 
advancements in crop improvement and resource management 
technologies. 

Introduction 
Adoption of new technology hingt's on many interrelated factors. In general, farmers 
seek technologies that increase their incomes while keeping risks within reasonable 
bounds under their own circumstances, klr example, the resources available to the farmer, 
the climatic soils and topographic characteristics of his land, the pest and disease complex 
of the crop, and the input and product markets in whcib he operates. 

Most of the current incentives for adoption of agricultural technologies are derived 
from agricultural policies. Some policies affect farmer decisions directly, such as the 
type of inputs available. Most policies influence farmer behavior indirectly through 
their effects on input prices (for example, through subsidies) or product prices (for 
example, through marketing boards). . 

Subsidies and relief assistance incentives 
Subsidies and relief assistance incentives have been successful in attracting farmers to 

crop improvement technologies, and are particularly pertinent to adoption of resource 
management technologies. By their nature, resource management technologies are 
characterized by delayed benefits. Soil conservation technologies, for instance, create 
an inter-temporal liquidity problem for the farmer by cutting down income in early 
years in order to obtain higher gains in the future. Offer of relief assistance incentives 
in the form of sseds, fertilizer, tools and in some cases compensation for labor have 
helped to retain farmer participation until the desired benefits are apparent. 

While incentives derived from policy design are capable of shaping the nature and 
rate of U!chnology adoption, they are veri vulnerable to the economic fortunes of the 
government orthe donor agency sponsiring the teChnology. Very often, it is the inability 
of governments to implement public policies providing incentives for long-term growth 

1. International InstituteofTropicalAgriculture (!ITA), Ibadan. Nigeria. 
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in agriculture which endangers long-term technology adoption_ In Zimbabwe, for 
example, the success in maize production following independence in 1980 was driven 
by reorientation of government policy towards the communal sector, which led to 
improved price incentives and public provision of investments in essential infrastructure 
such as marketing depots and farm credit facilities. Five years later however, the high 
cost of support proved to be unsustainable and productivity declined. 

A second problem with the use of incentives centers around their application. 
An inappropriate approach towards subsidies and incentives can destroy the long term 
prospects of a good technology. D irect payments to farmers for labor for example, 
should only be used where absolutely necessary, and should be merely sufficient to 
stimulate farmers' involvement without "buying" participation. This is particularly true 
for resource management technologies. In Ethiopia for instance, when farme·rs were 
given any form of payment by the government to conserve their land and water, they 
assumed that government would also be responsible for maintenance of conservation 
structures constructed on their farms by paying them for maintenance work done. They 
regarded themselves as laborers rather than participants. 

Technical issues relevant to technology adoption 
The general trend in the withdrawal of subsidies and donor fatigue cast has somehow 
dented the value of reliance on subsidies and relief assistance. incentives as future tools 
in agricultural technology adoption. We should therefore focus attention in other 
directions on how to make the adoption of agricultural technologies more attractive to 
farmers. The following technical considerations are likely to enhance adoption of 
improved agricultural technologies. 

Appropriate technologies 
Sub-Saharan Africa is characterized by a wide range of environmental conditions. Rainfall, 
temperature, altitude, topography, vegetation, and soils vary enormously within the 
region. By implication, location-specific solutions rather than blanket solutions to 
farmers' problems are likely to be more successful. We must concentrate efforts on the 
development of technologies appropriate to the circumstances of target groups. Farmer 
circumnstances are all those factors which affect farmers' decisions with respectta a
crop technology (for example, rainfall, economic environment like product markets 
and their own goals, preferences and resource constraints. If technologies are appropriate 
to farmer circumstances, they will, by definition, be rapidly adoptedfy farmers. 

Participatory approach 
It is now widely acknowledged that technical remedies can only succeeed if they are 
attuned to socio-economic constraints. In other words, participation of the intended 
beneficiaries of the technology is vital to the success of adoption. This implies making 
use of traditional skills, working through existing local institutions, and involving the 
intended beneficiaries in the process of program identification, design and implemen
tation.It is hoped that by respondng to the needs of the target group and demonstrat
ing the profitability of innovations, adoption will gradually gain momentum. 
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Technologies built on indigenous practices with which prospective users are already 
familiar are more likely to face fewer adoption problems than technical packages with 
unfamiliar components. This point is particularly important for resource management 
technologies. 

Flexibility of technologies 
Technologies meant for resource poor farmer.; in sub-Saharan Africa must be: 

• Simple and flexible. User.; should be able to install the techniques themselves without 
having to wait for external support_ The tools should also be simple and readily 
available at affordable prices. 

• Low cost. The higherthe cost oflabour and/or machinery involved, the smaller 
the chances that the technology can be ~opted by resource-poor farmers. Even 
among the well-off farmers, high cost of installation and maintenance may divert 
farmers' attention to alternate uses of resources. 

Short-term benefits 
Farmers are principally interested in what immediately affects their welfare and 
guaranteed subsistence_ Therefore, built-in, short-term benefits should, as much as 
possible, be part of technologies meant for resourcepoor farmer.;. 

Training 
Training .is a vital ingredient of technology adoption_It is necessary for both program 
per.;onnel and for participating resource user.;_ Developing skills among the beneficiaries 
not only "demystifies" technology but also acts as a powerful incentive to increased 
involvement in technology transfer from farmer to farmer. It is important that project 
per.;onnel who are going to teach the farmer.; are themselves comfortable with both the 
technology and the rational for the intervention. 

At this juncture, I consider the International Association of Research Scholars and 
Fellow an important organ in the evaluation of technologies developed at UTA_ A 
research scholar who had participated in the development of a technology at llTA will 
show more commitment and feel more comfortable with the evaluation and promotion 
of that technology in his own region than another scientist who has no previous ties 
with UTA. Research scholars should see themselves as ambassador.; at large for !ITA. 
UTA should work out a program whereby as many as possible can continue as 
collaborators with the Division where they carried out their research while at IITA. 
Such a program will keep the scholar.; professionally active at the national agricultural 
research systems while at the same time open up another channel for feedback on UTA 
technologies. 

Bridge the gap betwen crop and resoun:e management technology 
While there is no doubt that germplasm improvement, plant protection and postharvest 
technologies are powerful instruments for beneficial changes in food production, it is 
now apparent that these interventions must be accompanied by simultaneous and equal 
powerful breakthroughs in resource management technologies. If farmers' resource 
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base cannot be secured and rendered more productive, most of the benefits derivable 
from crop improvement technologies will be unsustainable. Advancement in crop 
improvement technologies have out-paced advancement in resource management 
technologies in sub-Sahara Africa. Bridging this gap is central to strategies of agricultural 
and rural dt."Veiopment in the region. The link betWeen land degradation and poverty is 
direct and intimate over much of sub-Saharan Africa. It is a physical manifestation of a 
complex of demographic, economic and social changes which cause rural population 
in many parts of the region to suffer decline in real income. 

References 
Alkins,J. and C. Thinle. 1995. The productivity of communal agriculture in Zimbabwe. Oxford-Agrarian

Studies 23: 99·115. Department of Economics, Univenity of Hull. Hull. UK. 
ByerIee, D. e1. aI . 1980. Planning technologies . ppropriate to farme",. Concepts and Proc:Mures. CYMMT. 

Mexico. 
IFAD. 1992. Soil and Water Conservation in Sub-Saharan Africa. Report prepared for IFAD. Rome by 

the C.ebtre for Development Cooperation Services, Free Univ.",ity. Amsterdam. 
Smith. J. 1992. Soci~onomic characterization of environments and technologies in humid and sub

humid regions of West and Central.frica. RCMD Research Monograph No. 10. IITA. Ibadan. 
Nigeria. 

100 



Abstracts of Oral Presentations 

1997 



Effect of soybean growth duration on yield of subsequent maize crop 

Singh A'· ' . Lucas EO' , Carsky RJ'. Dashiell KE' 

I. International Institute ofTropical Agriculture (IlTA), OYll Road, PMB 5320, Ibadan, Nigeria. 
2. Agronomy Department, Univer.;ityofIbadan, !bocian, Nigelia. 

In soybean (Glycine max (L.) Merr.), nitrogen (N) fixation increases with growth duration. 
If consistently true, then this can be a simple selection criterion for soybean for 
sustainable cropping. This study was successively conducted on the same plot for two 
years to validate the relationship between soybean growth duration and residue 
management on yield of subsequent maize (lea mays L.) crop. The experiment was 
conducted at Mokwa, Samaru Kataf and Gidan Waya in the southern Guinea savanna 
of Nigeria. It included six varieties of soybean of different maturity groups-TGx1485-
10, 95days, early; TGx1805-2E, 9Odays,early; TGx1681-3F, 98days, early; TGx1809-12E, 
112 days, medium; TGx92:>-2E, 118ciays, medium; TGx1670-1F, 120days, late.) combined 
factorially with two residue management practices-plants handpulled, residue not 
returned; plants handpulled, residue returned as mulch.) giving 12 treatment 
combinations. Four additional plots of maiZe were included as a control. All plots had 
maize in the following year without nitrogen (N) fertilizer, while 3 of the previous 
maize plots were fertilized to 20, 40, and 60 kg N ha" to estimate the fertilizer N 
replacement value (FRY) of the soybean varieties of different maturity groups and 
residue management. 

Highest grain yields were obtained in maize fertilized to N at all the sites. Maize 
grain yield increase following soybean was negligible at all the sites with no significant 
difference observed in maize grain yield following soybean of different growth duration 
and management practices. However, residue returned as mulch performed better at 
Mokwa and Gidan Waya though at Gidan Waya maize following soybean did not yield 
as much as maize following maize (1 .0 Mg hi). In Mokwa, maize following early maturing 
TGxI805-12E, and medium maturing TGx1809-12E with residue return as mulch 
contributed to increased (23%) maize grain yield. Increased maize grain yields were 
recorded at Samaru Kataf similar to that from 20 Kg N ha" applied at planting, and 4 
weeks afr.er planting to maize preceded by maize. 

Comments. Authors name should not to be included in the acknowledgement. Only 
significant differences between the treatments should be shown with LSD bar (on a 
graph). 
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Variation In dry matter content and related characteristics In Musa spp.: 
genetlc and cropping system effects 

Baiyeri KP', Tenkouano,A', Mbah BN,' Mbagwu JSC' 

1. Plantain and Banana ImpI1JVement Progr.un, llTA, Onne, Nigeria. 
2. Facu!tyofAgricu1ture, Uni""nity of Nigeria. Nsukka, Nigeria. 

The genetic variability of 36 Musa clones were evaluated in relation tb some postharvest 
characteristics in two cropping systems (CS). The genotypes included plantains, dessert 
bananas and cooking bananas, hybrids (tetraploid), and their landraces (triploid) grown 
as sole crop and in the alleys of natural multispecies hedgerows. 

Results showed highly significant (P < 0.Q1 %) genotype differences in bunch and 
fruit weight, dry pulp yield, pulp dry matter content (DMC), pulp firIIUleSs, fruit shelf
life and market value (MV). CS effect was however, non-significant fur only pulp firmness. 
Also, there was no significant interaction between genotypes and CS fur only DMC and 
pulp firmness. TriploidMusa spp. had higher DMC, dry pulp yield, andplllpfirmness 
than tetraploids which had higher bunch v,'eight and market value. Alley cropping system 
enhanced better DMC and other postharvest related traits irrespective of genome or 
ploidy level. The market value of Musa fruits was more influenced by the dry pulp yield. 
Generally, the plantains had higher DMC and market value. 

Mitotic karyotypes 01 Vigna unguiculata and Vigna vexlllata 

Adetula OA: Fatokun CA Thottappilly G 

International Institute of Tropical Agricillture (llTA), PMB 5320, Ibadan, Nigeria, 

Cowpea (Vigna unguiculata) is one of the important tropical grain legume crops with a 
high protein content (20-30%). The major constraints to high productivity and long
term storage of cowpea are insect pest damages. There has been no successful 
hybridization between Vigna vexiliata (which is the source of resistance genes) and the 
cultivated cowpea. The problem of incompatibility led into looking at the chromosome 
morphology to obtain infurmation about the relationship between the two species and 
possible causes of incompatibility. An efficient, reliable, and simple procedure was 
developed to enhance the availability of high number of metaphase chromosomes. 
Using this procedure, clear and relatively longer chromosomes than previousfy reported 
were obtained. Diploid chromosome number of 22 was observed fur the two species. 
Identification of individual chromosomes was carried out using chromosome length, 
ratio between arm lengths and centromeric position. Differences in chromosome 
morphology between the two species were identified. 
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Rate of return and its sensitivity on improved sweet potato 
production in the rainforest zone 01 Nigeria 

Asumugha, GN 

National Root Crops Resean:h Institute, Umudike, Nigeria 

Sweet potato (Ipomea batatas L.) has proved ro be a major root crop in Nigeria as in other 
partS of Africa like Uganda and Papua New Guinea. This study was carried out over a 
rour year period 1991-1994 to ascertain the rate of return ofthe elite varieties developed 
and being disseminated from UTA and NRCR! to (he resource poor farmers. This 
takes full cognisance of the time value of money and attempts to find a "break-even" 
rate of discount which will make the present value of the expected benefit equal to the 
cost of (he enterprise. 

Also, attention was drawn to (he critical factors or areas that can most seriously 
affect the enterprise. The effect of the changes in the values of these factors on the 
original result was tested. The internal rate of return (lRR) is estimated to be 121%, 
very much greater than the opportunity cost of capital. Sensitivity test on the IRR for 
possible cost overrun and reduced benefit shows insensitivity even under severe 
assumptions. 

Monoclonal antibody and polymerase chain reaction-based diagnostics 
for the detection of yam mosaic po1yvirus 

Njukeng, AP' , Atiri, GI' , Thottappilly, G'. Hughes, Jd'A' 

1. Department of Crop Protection and Environmental Biology, University ofIbadan, Nigeria. 
2. Internationallnstitute of Tropical Agriculture (JITA) PMB 5320, !badan, Nigeria. 

Yam mosaic poryvirus (YMV lis a major constraint to yam production in the "yam belt" 
of West Africa. It infects the main cultivated yams in this region, such as Dioscorea 
rvtundata Poir, D. ozyenen.sis Lam, D. esculenta (Lour) Burk, and D. trifoJa L., causing foliar 
sympton~s from emergence to senescence, leading to reduction in tuber size. YMV is 
naturally transmitted through aphid vectors and infected planting materials. The 
symptoms include mosaics, green vein-banding, mottling, stunting and shoestringing. 

Little is known about the incidence, severity and spread of YMV in West Africa due 
to the absence of a reliable virus detection procedure. Hence, this work is aimed at 
developing a sensitive and reliable diagnostic system based on the use of a monoclonal 
antibody against YMV and imrnunocapture reverse-transcriptase polymerase chain 
reaction (IC-RT-PCR). 

A monoclonal antibody, (Mab, M24) to YMV was raised using purified virus 
preparations from mechanically inoculated N benthamiana Domn. leaves. Detection with 
M24 was quite sensitive in a triple antibody sandwich (T AS)-ELISA and the testing 
conditions have been standardised. TAS-ELISA with Mab M24 detected YMV in yam 
leaf sap up to a dilution of 1/31250 in ELISA conjugate buffer. Dot-blot immunoassay 
(DBI) was developed with the Mab, suitable for detection at crude leaf-sap dilution of 
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1:100 and with a sensitivity of 1/31250 in ELISA coating buffer. Also, a direct tissue 
blotting (DTB) with yam tubers and young shoots from sprouted tubers produced a 
good reaction with M24 . 

Electron microscopic studies showed that YMV can be detected by both the 
Immunosorbent electron microscopy (lSEM) and the normal Electron Microscopy 
(EM) with direct sap coating, at a crude leaf sap dilution of 1:100. 

The bestcrucle.sap dilution for reliable detection with ICRT·PCR and reverse RT
PCR was 1:100 and.sensitivity was up to a leaf sap dilution of 1/156250. Amplification 
was obtained by ICRT -PCR with PCR tubes pre-coated with YMV monoclonal and 
polydonal antisera, and to a lesser extent with pre-immune mouse serum and non-fat 
milk in coating buffer. Amplification with a much higher sensitivity was obtained by 
direct coating of crude sap in coating buffer RT-PCR than with IC-RT-PCR. 

YMV was detected in yam leaves at various ages as well as in leaf petioles, stems and 
tubers by the various test methods. The best plant part for ELISA is the young leaves, 
while crude sap from leaf petioles and stems (dilution 1: 10) is preferred for OBI, because 
of the relatiVely reduced green background common in crude leaf sap. 

The comparative reliability ofTAS-ELISA, OBI and IC-RT-PCR will be tested by 
screening a large number of field samples and ISEM will be used as a confirmatory test. 
IC-RT-PCR and ISEM are useful in adtanced laboratories but unsuitable in national 
agricultural research stations for large scale screening, because they require skill in 
handling and involve expensive equipment and materials. Hence, TAS-EllSA and OBI 
are recommended for routine testing, while DTB will be useful for screening sprouted 
tubers before planting. 

Q. Are the primers used in the ICRT-PCR random or are they specific for the virus? 

A. The primers used were specific. They were designed based on the existing sequences 
of different isolates of yam mosaic potyvirus from Nigeria, Cote d'Ivoire, and Sri Lanka. 

Q. What is the yield loss caused by YMV in Nigeria? 

A. The yield loss due to YMV in Nigeria is yet to be quantified. With the sensitive and 
reliable diagnostic techniques already developed, this will be assessed in Nigeria and 
probably for the "yam belt" of West Africa. 

Q. Your presentation is 'high-tech.', and your slides are beautiful.ln simple tenns, what 
message do you have for illiterate yam farmers in our villages? 

A. Actually, these research results are not meant for the irnmediate·consumption of 
yam farmers. They are meant for use by our NARS, including the Plant Quarantine 
Service. However, we will like to show the characteristic symptoms of the viral disease 
to farmers, and advise them to select for planting, tubers from plants that show no 
symptoms. 
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The Influence of nitrogen rates on nitrogen use efficiency of some 
early maturing varieties of maize 

Gungula Dr'. Togun AO', Kling JG' 

1. lnternationallnstitute of Tropical Agriculture (UTA) PMB 5320, Ibadan, Nigeria. 

2. Department of Crop Protection and Environmental Biology. Unive"ity of Ibadan,lhadan, Nigeria. 

A field experiment was conducted during the 1996 rainy season in llTA Mokwa sub
station Qatitude 9° 18' and longitude S° 04'E) to investigate the influence of nitrogen 
rates on nitrogen use efficiency (NUE) of seven early varieties of maize. The 
experimental design was a split plot design laid out in randomized complete block 
design with four replicates. The main treatment consisted ofOKgN ha-!, 30 kgN ha-', 
60 kgN ha-!, 90 kgN ha-! and 120 kgN ha-' while the varieties which made up the sub
plots included TZECOMP4C2 AC89DMRESRW TZECOMP5C5 EV8731-SR 
AC9CPOOL16-DT, DMR-ESRY and TZECOMP3C2. 

A spacing of75 cm x 25 em was used gIving a plant population of 53,333 plants 
ha-l

. N, P and K nutrients were supplied at the rate of 60 kgN ha-l
, 60 kgP,O" and 60 

kgK,O as basal application and 60 kgN ha-! as top dressing at 35 days after planting 
(DAP) . Parameters measured include leaf area index (LAI), total number of leaves per 
stem, senescence, leaf weight, total biomass weight, dry matter harvest index, anthesis
silking interval, grain filing period, days to Il1aturity, grain yield, and 1 OOO-grain weight. 
All the traits measured were highly correlated with grain yield and NUE at 0 and 30 kgN 
ha-l

. However, as the N levels increased, there was a decrease in the degree of association 
as well as the number of traits involved with only senescence at silking, ear rating, plant 
aspect, ear length and number m-l and harvest index that significantly correlated with 
grain yield and NUE at 60 kgN ha-!. Thus, in selecting for N efficient genotypes, N 
rates of between 0 and 30 kgN ha"t should be used_ 

Significant interaction was observed only in total number of leaves per stem and 
senescence (P -0,01) where AC89DMRESRW TZECOMP5C5 and TZECOMP3C2 
had more leaves and less senescence at higher N rates than the rest. For almost all the 
traits measured, 0 kgN ha-t and 30 kgN ha-!, and 90 kgN ha-l and 120 kgN ha-t were not 
statistically different (P -0_05). The 90 kgN ha-! and 120 kgN ha-! gave higher values 
for all the traits measured, for instance, the highest grain yield of 4908 kg ha-! was 
obtained from 90 kgN ha-! . A moderate value of 3786 kg ha-t was obtained from 60 
kgN ha-! which shows that even iffarmers,cannot afford 120 kgN ha-t, they can apply 
60 kgN ha-t and still get a reasonable yield_ AC89DMRESRW, TZECOMP4C2 and 
TZECOMP3C2 performed better than the rest for most ofthe traits measured (P-O.OS). 
There was thus higher NUE with increasing level ofN up to 90 kgN ha- l above which 
there was no significant increase recorded. Over 60% NUE was obtained for most of 
the varieties at 60 kgN ha-t. 

Q_ In view of the depressed grain filling period at 60 kgN ha- l
, why do you still 

recommend this rate? 
From your ear rating, you showed that in low N there was higher rating while at 

higher N , there was lower rating. How would you explain this. 
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A. At 60 kgN ha-', there was NUE of over 60% for most of the genotypes and a 
reasonable grain yield of 3.8 tfha-' was obtained with. 

N rating was done on a scale of 1-9 with 1 as the best and 9 as the worst. Thus, at 
low N where there was N stress, N rating was closer to 9 while at high N, it was closer 
to 1. 

Q. What do you mean by a nitrogen level? Do you mean absolute zero? Bearing in 
mind that a N will affect your model output, did you take initial soil test in order to 

quantify initial soil N? 

A. The 0 N used here does not mean absolute zero, rather it is the quantity of N 
applied to the soil. The various N levels applied were referred to in this report because 
the calculation ofNUE herein was based on the formula of grain weight/fertilizer N 
applied. For the purpose of further NUE computation and modeling, initial soil test 
was done because without this, the model shall assume there was no N in the soil and 
predict wrong values. 

Effects of pubescence of wild and cultivated Vigna species on the 
behavior of the legume pod borer. Maruca vffrota, Fabricius 

Oigiangbe ON'. Jackai LEN'. Ewete FK? Lajide, L 1 

1. Le&ume Entomolgy Unit, International Institute of Tropical Agriculture, PMB 5320, Ibadan, Nigeria 
2. Department of Crop Protection and Environmental Biology, U nivenity of Ibadan, Ibadan. 

The effectS of pubescence of stem, leaves and pods of three wild Vigna species namely 
V.ven1hta(IVnu72), v.oblongifOlia~nu42)and V.unguiculatadekindtiana(fVnu863) 
and three accessions of the cultivated cowpea V. unguiculata unguiculata (TVu 13731, 
IT84S-2246-4 andIT91K-180) on colonization, feeding and damage behavior of Maruca 
vitrata Fabricius were investigated. The study was part of an effort aimed at developing 
acceptable levels of resistance in cultivated cowpea to the insect. There were significant 
differences in the density of glandular trichomes as well as length of non.glandular 
trichomes in young stem, leaves and pods of the Vigna species. Flowers of cowpea, V. 
unguiculata (IVnu 863, IT84S-2246-4, IT91K·180and TVu 13731) were significantly more 
easily colonized and damaged than those of V.vexillata and V. oblongifolia. Damage to 

pods was highest on cowpea and least on V. vexiI.lata. Density of non-glandular trichomes 
ofleaves significantly reduced the colonisation behavior ofM vitrata on flowers (r -. 
0.9234, P < 0.01; y-4.7196x + 31.851, R'-0.8S26), while density ofglandulartrichomes 
on pods significantly reduced damage 10 pods (r--O.9587,P < 0.01;y-1.2417x + 11.598, 
R'-0.9192). 

Consiquently, density of glandular trichomes on pods accounted for 94.30 percent 
and 94.14 percent of the variability in pod load and index of pod evaluation, respectively. 
This difference in the basis of resistance in flowers and.pods of Vigna species may 
explain the reason why there is no significant correlation between flower and pod 
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damages by M. vitrata. It appears, therefore, that useful levels of resistance to flower 
damage by M vitrata in cultivated cowpea can be obtained by breeding for increased 
density of non-glandular trichomes on leaves, while pod damage can be reduced by 
breeding fur increased density of glandular trichomes on pods. 

Q. What is the main objective of your work? Under farmers' conditions, how will imputs 
such as fertilizers , and herbicides affect the behaviour of M. vitrata? 

A. The broad objective of the research is to identify sources of resistance in wild and 
cultivated Vigna species with a view to understanding the morphological, biochemical 
or anatomical basis of the resistance. It is known that fertilizer and herbicide application 
affects the general physiology of plants and the expression of resistance factors. 
Resistance faCtors mostly affected by these inputs are the biochemical ones which have 
to do with the levels of primary and secondary metabolites. Morphological basis of 
resistance are more stable under different crop management conditions. Results on the 
biochemical and anatomical aspects of the resistance will be presented elsewhere. 

Mapping cowpea mottle carmovirus resistance gene in Vigna vexillata 

OgunC!iwin EA" ' , Thottappilly G', Fatokun CA' Aken'Ova ME', Ekpo EJA' 

I. Intemationallnstitute of Tropical Agriculture (IITAJ , PMB 5~20, lbadan, N igeria. 

2. Depanrr.ent of Agronomy, Universiy of Ibadan,lbadan, Nigeria. 

3. Department of Crop Protection and Environmental Biology, University ofIbadan, Ibadan, Nigeria. 

Cowpea is an important source of plant protein in the diets of many people of the 
world. The crop is prone to a number of diseases among which is cowpea mottle 
carmovirus (CMe V). It was first reported from cowpea in Eastern and Western Nigeria. 
Reports show that cowpea grain yield reduction of more than 75% was caused by this 
virus in Nigeria, while 65% reduction was ~rted in Cote d'Ivoire. There is no known 
source of .resistance to CMe V in the cowpea germplasm. Several Vigna vexillata accessions, 
a wild cowpea relative, exibit immunity to CMeV, but are not cross compatible with 
cowpea. 

A total of 142 wild Vigna accessions and 31 cowpea cultivars was screened for 
resistanccto CMeV. Three V vexillata lines (1'VNu 1334, TVNu 1443 and TVNu 1544) 
were round to be susceptible. TvNu 72 and TVNu 73 which are immune to CMe V were 
selected and crossed with a susceptible parent TVN u 1443. All F, plants showed resistance 
to this virus. F, plants segregated in the ratio 3 resistant: 1 susceptible. This result suggests 
a single gene controlling this trait with resistance being dominant to susceptibility. 
Segregation in the first backcross populations confirms this result. 

N on-systemic resistance was, however, observed in two lines TVN u 390 (V unguiculata 
ssp.dekindtianavar. dekindtiana) andTVNu 1561 (v. unguiaJatassp.dekindtianavar.mensensi.s) 
both of which are cross compatible with cowpea. TVNu 1503 (V unguiculata ssp 
dekindtiana vat. mensensis), a susceptible line, was also selected and crossed to TVNu 1561 
and TVNu 390. All F, plants showed susceptibility to the virus which indicates that 
non-systemic resistance is a recessive trait F 2 plants of the cross between TVNu 1503 
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and TVNu 1561 segregated in the ratio 15 susceptible; 1 resistant. This suggests that 
non-sytemic resistance is under the control of two recessive genes. 

DNA has been isolated from some F, plants ofTVNu 1443 x TVNu 7lrortagging 
resistance gene in vexillata. Since V. vexillata is resistant to insects, Striga, and viruses of 
cowpea, molecular mapping will be initiated with the ultimate aim of developing a 
linkage map which can be compared with cowpea. 

Q. In your screening studies, did you encounter any asymptomatic plants? 

A. Yes. An asymptomatic plant is one that is not showing any symptom. In my 
presentation I said I used a visual scoring scale of 1-5. Any plant that had no symptom 
had a score of 1. There were many plants like this. 

Q. Did you test these asymptomatic plants serologically and what were your findings? 

A. Yes. Some asymptomatic plants tested positive to ELISA showing that they had 
latent infection. For instance, in the F, ofthe cross TVNu 1503 x TVNu 1561,8 plants 
out of 88 were symptomless, but two of them tested positive to ELISA reducing the 
number to 6. 

Q. You mentioned that you observed non-systemic infection. Of what significance is 
his} t . 

A. Some plants after inoculation were round to restrict viral movement from the site 
of inoculation to other pans of the plartt. This we described as non-systemic infection 
since 'only inoculated leaves tested positive to ELISA. This mode of resistance was 
observed in two dekindtiana lines which are cross cbmpatible with cowpea. We hope this 
trait could be incoporated into cowpea lines through conventional breeding while waiting 
for prospects of transfering the resistance gene in vexillara to cowpeas through bio
technology. 

Ex-post adoption and sociallmpoct assessment of Improved agricultural 
technologies: the case of soybean In the s6uthem Guinea savanna of 
Nigeria 

Sanginga PC', Adesina M', Ot~e 0' 

1. International Institute of Tropical Agriculture (!ITA), PMB 5320, Ib.cW., Nigeria. 
2. Department of Sociology, University ofIbacW., Ibadan, Nigeria. 

Soybean has been described as a "mira~le crop, golden bean, and crop of the planet" 
because of its high protein content, hence its potential to alleviate malnutrition and 
improve the standard of living of poor farmers. However, despite several years of 
introduction of improved varieties av s), little is known about the eXtent, the 
determinants of their adoption, and impact on farmers' households. Ex post adoption 
and impact studies are needed to determine their level of adoption, and their actual 
impact on different categories of people. This paper is based on a survey of (Ner 300 
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households in Benue State, Nigeria, using a combination of household questionnaires 
and Participatory Rural Appraisal techniques. 

There is empirical evidence that IV s have been largely adopted by farmers, and have 
completely replaced the traditional Malayan variety. The results of the Logit and Tobit 
regression models showed that adoption and use intensity of IV s was significantly and 
positively related to village location, farmers' assessment of varietal characteristics, and 
soybean production experience. Gender differences were not significant in the adoption 
and use intensity of IV s. Classical diffusion variables such as age, education, extension 
contact, farm size, and income were not significant. The adoption of IV s has had positive 
effects on farmer's income and welfare, lOod security, land use intensification, and values 
and attitudes, and has reduced rigidity in intra- and inter-household gender relations. 
Contrary to the view that soybean consumption has been limited, the study revealed 
that soybean has been integrated in the diets of rural people. It was found that soybean 
consumption had significant positive effects on children's nutritional status. There is, 
however, considerable scope for increasing the adoption and the full benefits of soybean 
by fOOlsing attention on a sustainable production system enoompassingthe dissemination 
of horne utilization technologies, improved varieties, resource management teChnologies, 
and adequate policy. 

Q. In the presentation, you mentioned over 300 people. Do you have adequate record 
of your respondents? 
Your exp(!ctations of high adoption at Gwer as a result of the processing industry were 
not realised; don't think you need to consider other factorS that could affect adoption? 

A. Yes, we do have adequate record of our respondents. We applied a combination of 
research methodologies to collect data including household questionnaires, focus group 
discussion, key iniOrmants, informal interviews, and field observations. The quantitative 
analysis of household survey was based on 203 valid qustionnaires (respondents). In 
addition, we conducted about 10 focus group discussion sessions, each with 6-10farrners. 
The discussions were recorded and later transcribed. So if we add this number to the 
203 farmers interviewed, plus a number of~ infor~ants, we are weil above 300 farmers. 

We expected that the proximity of the soybean processing factory in Gwer would 
be a strong incentive to boost adoption in this area since farmers could get easy market. 
This was one of our hypotheses. But the findings of the study show clearly that adoption 
is higher in villages located in Ghako than.in Gwer. I agree with you that the location 
of a processing industry (Taraku Mills) is not sufficient to explain the differential 
adoption rates between Gwer and Gboko. There are other factors that account for 
these locational differences. I think that the fact that soybean is the primary source of 
income in Gboko, and the easy access to market could explain this differece in tbe 
adoption rates. Another factor could be the presence of the Yandev research station 
which conducted trials on soybean in the past. 
Q. Women are known to contribute more to crop production than men in Africa. Could 
explain why you have a reverse situation in your study of soybean? 

110 



A. Yes, it is known that African women contribute 60-80% of agricultural production. 
However, we should avoid generalisations. There exist differences between locations, 
cultures, societies, crops, and even households. Some recent studies have shown that 
for some crops in certain regions the contribution of women is even far less compared 
to men. In the case of soybean in Tiv society, I think that the fact that soybean is a cash 
crop explains the domination of men even in traditional women's activities such as 
weeding and harvesting. Secondly, men provide labor in land preparation which takes a 
great share of soybean work. It is important to note however, that with the introduction 
of improved varieties, more women are increasingly involved in soybean production, 
which used to be a male crop. 
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An Impact evaluation of the crop management research training on 
job performance of research technicians and extension supervisors in 
Ghana 

Osei CK', Gulley JL', Bajah 51"' 

1. Training Program, International Institute of Tropical Agriculture (IITA), PMB 5320, !badon, 
Nigeria. 

2 Institute of Education, Univenity of Ibadan, Ibadan, Nigeria. 

The study analyses the impact of Crop Management Research (CMR) training on the 
job performance of former trainees. The approach used a comparison group, multiple 
sources of information, and multiple methods of data collection to provide a persuasive 
case of training impaa. 

The study indicates that there was a change in trainees' competence after the CMR 
training. It also indicate a high utilisation of their training skills. Skill learned during the 
training emerged as the most significant prediaorvariable of job performance, but the 
amount of variability was rather small (R2 - 0.4536). While use oftr.ii!ling was found to 
be influenced by organisational and peI'sonal factors, it was also found to be limited by 
lack of resources. 

Novel approach to mitotic chromosome counts In Str/go species 

Aigbokhan EI' , Bemer OK', Musselman LJ2 

1. International Institute of Tropical Agric:ulnlre (!ITA), PMB 5320, Ibadon, Nigeria. 
2. Department of BiologicalScienc<S, Old Dominion University, Norrolk, Virginia, 23508 USA. 

Most of the available infunnation on chromosome counts of Striga species are primarily 
on meiotic structures because Striga s~es have poorly developed root structures from 
which most mitotic chromosomes in plants are commonly studied. In this study, a new 
method was developed for estimating mitotic chromosome counts from colchicine 
treated shoot tip squashes of unemerged shoot tip seedlings of Striga aspera and Striga 
hermonthica. The mitotic chromosome number of Striga aspera was determined as 2n-36 
and 2n-38 for Strigahermonthica for the first time. 

Q. What are the advantages of this novel approach? 

A. The mitotic chromosome numbers for the two species established through this 
teChnique are close to our expectations regarding the ability of Striga aspera and Striga 
hennonthica to successfully hybridiZe. It also provides a basis for looking atthe mechanism 
of evolution within the genus as a whole. 

Q. Why didn't you use Sans Serif font . 

A. I am kind of used to using the Times New Roman font. I agree San Serif would be 
more appropriate for poster presentations. 
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Soybean residue management on yield of subsequent maize crop 

Singh N', Lucas EO' , Carsky RJ' , Dashiell KE' 

L International Institute of Tropical Agriculture (lITA), PMB 5320, Ibadan, Nigeria. 
2. Agronomy Department, University of Ib:.dan, Ibadan, Nigeria 

High cereal yields require more nitrogen (N) than the the soil can provide. Recycling of 
soybean (Glycine rna" (L.) Merr.) residue may be practised in future if increased 
contribution to subsequent maize (lea mays (L.» crop justify the efforts to return the 
residue. This study was successively conduCted on the same plot for cwo year.; to evaluate 
the effect of soybean residue management and variety on the yield of subsequent maize 
crop. The study was oonducted at Mokwa, Samaru Kataf and Gidan Waya in the southern 
Guinea savanna, and Yamrat in the northern Guinea savanna of Nigeria. It included 
cwo varieties of soybean; early maturing TGx1485-1D and late maturing TGx1670-1F, 
combined factorially with 5 residue management practices (handpull, export (H-E) , 
Slash, export (S-E), handpull, mulch (H-M), Slash, mulch (S-M), and Slash, incorporate 
in soil (S-D) giving 10 treatment combinations. Four additional plots of maize and a 
fallow were included as a control. All plots were planted with maize in the following 
year with three of the previous season maize fertilized to 20, 40, and 60 kg N ha" to 
estimate the fertilizer N replacement value (FRY) of the soybean residue management 
and variety. 

Response to fertilizer N was observed at all the sites except Samaru Kataf. Increased 
yields were recorded in maize following soybean than maize-maize or fallow-maize 
system at all the sites, The increase following the early variety was significantly (P < 0.05) 
higher than that following the late variety at Mokwa, but no significant difference was 
observed at other sites, The increase following H-M (0.95 Vs 0.1 [maize-maize] Mg 
ha-I

) at S.Kataf and S-I (2.15 vs 0.8 [maize-maize] Mg ha-1
) at Yamrat was significantly 

greater (P < 0.05) than other residue mana!lCment practices. No significant difference 
was obselved at other sites, yet H-M and S-I contributed more to increased maize yield. 
The increase following soybean variety and residue management was similar to that 
from 10.5 kg N ha·1 at Mokwa, 4.4 kg N ha-' at Samaru Kataf, 1.4 kg N ha-1 at Gidan 
Waya, and 6.7 kg N h-1 at Yamrat, applied to maize preceded by maize. 

Q, In one of your slides, the litter which you used as residues were blown away by 
wind. If you are to recommend this procedure to farmers, how do they avoid this? 

A. Litter is the leaves which fall jmt before harvest while residue is the hulm obtained 
after the threshing. It was the residue which was stored in bags to be used in the following 
year at the time of planting maize. It was litter which was blown away by wind in Yamrat, 
as the ridges were almost flat by the end of the season. However, this could be controlled 
to an extent by tied ridges. 

Q_ In the northern Guinea savanna (Samaru), the winds can be very devastating on any 
residue put on ridges. If in the first year, you faced such a problem, what control measures 
were incorporated into plot management during the second year) 
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A. No residue was applied in the first year. Soybean was planted in the first year, and at 
the end of the season, residue was stored in bags after threshing to be used in the 
following year at the time of planting maize. Litters were blown away by harm!lttan 
wind at Yamrat as the ridges were almost flat at the end of the season due to the nature 
of the soil. Since bullock was used to make the ridges, it could not be made high enough 
to last the rainy season. Ridges and tied ridges could be made to prevent the litter 
blown by the wind. However, this could have been a problem in the following year at 
the time of planting maize, but was not a major problem as wind together with rain 
prevented it from being blown off. 

The use of antibiotics In controlling bacterial contamination 
In yam tissue culture 

Onibokun A01,2Ekunsanmi TJ.' Ng SY' 

1. Department of Botany and Microbiology, U nivmity of !badon, Nigeria. 
2 Tissue Cult"'" Unit, Interrultional Institute of Tropical Agriculture (rITA), Ibadan, Nigeria. 

T ryptone soya broth and nutrient agar were used for isolating bacterial contaminants in 
yam tissue cultures. Isolates obtained from contaminated cultures were characterized 
and identified as a preliminary step in determining an elimination treatment. Six 
antibiotics were evaluated for activity against the contaminants by the use of antibiotic 
sensitivity test discs. Streptomydn, gentamicin, and rifampicin chosen for further 
investigation, were screened for bactericidal activity and phytotoxic effects on liquid 
yam multiplication (YM) medium. Single nodes from infected plants were treated by 
inoculating into liquid YM medium incorporated with single antibiotics. Rifampicin 
applied at 320 p.g/ ml was effective and not phytotoxic as streptomycin (1000 p.g/ ml) 
and gentamicin (160 p.g/ml). 

The Influence of storage structures on the population dynamics 
of fungi on stored maize 

Aigbe SO 

International Institute of Tropical Agriculture (rITA), PMB 5320, lbadan, Nigeria. 

In Nigeria, annual grain losses is put at between 15 and 25% (Agboola, 1980). Grains 
when harvested dry, are not invaded to any extent by storage fungi, nor do they grow at 
such low moisture content. But when moisture pockets occur in the stored grain, these 
storage fungi begin to grow and colonise (Hudson, 1971). 

Population dynamics' fundamental equation stateS that the increase in population 
numbers (N) in a unit time interval is given by births + immigrants-deaths-emigrants 
(Jeger, 1987). In the Population Dynamics of Fungal inoculum in storage, birth and 
death assume most importance. 
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Maize in storage, either as ears or shelled grains are prone to attack by storage 
rotting fungi especially when the moisture content is between 15 and 20% and 
temperature between 21 and 32°C (Adesuyi and Shode, 1979). Many fungi are involved 
but common among them are species of Aspergillus, Penicillium and sometimes Fusarium. 
These, apart from reducing the market and feed values of the affected grains also produce 
toxins which are harmful to animals. 

The purpose of this research therefOre, is to test the efficacy of three of the improved 
storage structures, newly designed by the Crop Storage Unit (CSU) of the Federal 
Department of Agriculture and Rural Development, Ibadan. The storage test will be 
on three UTA-improved maize varieties-8644-27, 8644-32, and Suwan I-SR, stored 
over a period of 12 months. 

The results of this research will be used to advise CSU on storage structures. 

Transformabill1y studies on cowpea (Vigna unguiculata [L.l Walp] pollen 

1I0ri CO '2 Fawole 1', Pellegrineschi N, Thottappilly G' 

1. Department of Crop Protection and Environmental Biology, Faculty of Agriculture and 
Forestry, University oflbadan, Ibadan. 

2. Biotechnology Research Unit,lntemationallnstitute of Tropical Agriculture (lITA), PMB 
5320, Iba.dan, Nigeria. 

The pollen or sporophyte is a natural genetic transfer system which carries the male 
complement of the plant genome into the ovum or gametophyte. Studies are being 
carried out to investigate the potentials of obtaining transgenic cowpea plants through 
the transformation of the pollen grains .. Two major techniques: microparticle 
bombardment andAgrobacterium-mediated transformation are being inveStigated both 
for feasibility and efficiency. Preliminary results indicate that genetic transformation of 
cowpea through the transfOrmation of the pollen grains is possible and holds potential 
as a relatively inexpensive genetic transfOrmation system. 

Q, What advantages does the pollen transformation system hold over other 
transformation systems? 

A, Pollen transformation offers the following potential advantages: 

• higher transfOrmation rares in treated material 
• chimeric transformation is eliminated 
• shorter time-span in obtaining transfOrmants 
• less likelihood of compromising vigor and fertility 
• a higher benefit! cost ratio of producing transformed progeny because tissue cul

ture is circumvented. 
• possible adaptation of this technique to all seed-setting plants 
• possibility of introducing more than one gene into transformants 

. . 
10 one operatlOn 
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Physical properties of an ultlsol under slosh-and-burn practices 

Nyobe,T 

International Institute of Tropical Agriculture (IITA), Cameroon Station. 

A study was carried out for two consecutive years from 1994-1995 at the IITA Humid 
Forest Station, at Mbamayo,. Cameroon. The objective of this study was to determine 
the effects of different levels of burning in slash-and·burn on physical properties of 
an Ultisol and cassava and groundnut yields. The four levels of burning included (~ no 
burn plot (NB), (ti) slight burn plot (SB), (ii.i) moderate burn plot (MB) and (iv) heavy 
bum plot (HB). This study found no signifiCUlt differences among treannems in silt 
and clay contents, organic carbon, total nitrogen and infiltration characteristics. However, 
no-bum plot in slash-and-burn decreased bulk density, soil strength, moisture content, 
saturated and unsaturated hydraulic conductivities and pH and increased soil temperature 
compared to slight, moderate and heavy burn plots. In contrast, increases in water 
discharge, 'saturated hydraulic conductivity and moisture contem and decrease in soil 
temperature were observed in heavy burn plot. Cassava and graundnut yields were also 
optimal in heavy bum plot, with respective increases over the no-burn plot of 27 and 
75% at that intensity. It is suggested that ashes from heavy burning have only temporary 
beneficial effects on soil properties and crop yields, because ofleaching and eroson. 
In-situ burning may therefore result in deteriorating the soil properties. 

Effect of fallow species on soil mlcroarlhropods In a degraded Alflsol 

Adejuyigbe CO",, Tian G' Adeoye GO' 

1. International Institute of Tropical Agriculture (IITA), PMB 5320, !baclan, Nigeria. 
2. Department of Agronomy, University of Ibaclan, Jbo.cIan, Nigeria. 

Microarthropods playa major role in soil fertility through the use oflitter decomposition 
and nutrient turnover. Alteration of the ecosystem due to agricultural practices lead to 
changes in population, composition, .and the effects of these groups of soil fauna on 
nutrient turnover. The effects of three planted woody fallow species (Acacia !eptocarpa, 
Sennasiamea and l...eucaena leucrxephaJa), natural fallow, and continuous cropping (maize! 
cassava), on soil microarthropods were examined monthly in a degraded Alflsol at IITA, 
Ibadan, southwestern Nigeria over wet and dry seasons in 1996/97. 

Results showed that soil microarthropod population densities were higher under S. 
siamea andA. leptocarpa by 196% and 163% compared to the continuous cropping 
respectively. S. siamea andA.leptocarpaalso showed higher microarthropod population 
densities (35.00/0 and 12.7% respectively) than natural bush fallow (mainly Chromolaena 
odorata) during the wet season. Leucaena leucocephala showd the densities significantly 
higher than continuous cropping but lower than natural bush fallow though not 
significantly. Microarthropod densities during the dry season followed a similar pattern 
as in the wet season. Soil microarthropod population correlate significantly with the 
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lignin content oflitterfall under fallow. Results imply that woody fallow species help 
restore soil microarthropods in the degraded soil with magnitude depending on lignin 
content of litterfall. 

Variat10n patterns in the morphology of Vigna luteola 

Egesi eN' Ng NO' , Egunjobi JK' 

1. International Institute of Tropical Agriculture (IlTA), PMB 5320, Ibadan, Nigeria. 
2. Department of Crop Protection and Environment'll Biology, University ofIbadan, !badan, 

Nigeria. 

Vigna luteola is a wild species characterised qy flashy, green, tender leaflets and bright 
yellow flowers. It has been identified with high levels of resistance against most cowpea 
insect pests, thus making it a potential SOUNC of genes fo r crop improvement. It can 
also be used as a cover crop and fodder. The knowledge of patterns of genetic diversity 
enhances the efficiency of germplasm utilisatiqn and conservation. 

Principal component analysis was used to assess the diversity and clasify 29 accessions 
of V.lltteola . Differentiation of these accessions into four distinct groups was achieved 
through the use of 36 plant morpholqgical characters. Descriptors such as canopy density, 
standard petal width, ade1phous stamens length, style length, pod width and thickness, 
seed width and thickness, and the weight of 100 seeds were the principal discriminatory 
characters. Total variation was accounted for by 50% in the first three principal 
components. Observations made on the stigma and the adelphous stamens indicate 
that the species is outcrossing in nature. 

Sustainable management of fishery In a multipurpose lake: case study 
of IITA lake. Ibadan 

Olaniran , TS 

Department of Wildlife and Fisheries Management, University olIbadan, lbadan. 

IITA lake with approximately 70 ha surface '1rea is a multi-purpose, man-made lake, 
primarily for domestic use and water supply, irrigation, and secondarily for food and 
sport-fishing. 

Over the years, IITA lake has received inflows of agricultural and domestic effluents 
in organic and inorganic forms, that could render water quality unsafe for domestic 
purposes and! or increase the cost of water purification, cause lake eutrophication, render 
fish either unsafe or unpalatable for consumption, and reduce fish diversity. These risks 
are averted by proper management ofthe lake environment, especially the surrounding 
and submerged vegetation, though this is currently managed on an ad hoc basis. One 
potentially important factor in lake ecology is fishery management, but the lake has 
been exploited for sport and food for over 15 years without an assessment of the impact 
and sustainability of these activities. 
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The main objective of this research is to assess the potential of this lake and 
recommend management options which would support a range of sport and food
fishing scenarios, while preserving water quality. 

Fish samples will be collected using experimental gill nets, long-lines and traps. 
Fish identification will be based on morphometric and meristic counts. Weight and 
length of individual fish caught will be taken. Also, gear selectivity, food and feeding 
habits, water quality and aquatic weed growth will be studied. The data collected will be 
subjected to statistical analysis and appropriate models used to derive sustainable 
managemem options. 
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GungulaD 

Protocol 
Aadejuyigbe CO 
Agindotan B 
Sanginga P 
Alao J 
Osuigwe CO 

Technical 
NdimeleL 
GungulaDT 
AliyuB 

Socials/Welfare 
LahaiMT 
Adetula OA 
Onyia N 
UbiB 
Umba-di-Umba 

First place 
Second place 
Third place 

IARSAF Executive Committee 1997 

President 
v'ce President 
Secretary 
Assistant Secretary 
Transport Welfare Officer 
Treasurer 
Public Relations OffICer 

Sports 
Ogundinwin E 
AigbokhanE 
Ndimele L 
Singh A 

Publicity 
Abdullahi I 
nori CO 
FredA 
Oyetunji OJ 

Honors 
Modupe VO 
Singh A 
Osei CK 
Ogundinwin E 

1997 Awards 

Supervisor of the Year Award 
Dr (Chief) George Thottappilly 

Best Oral Presentation 
Adetula 0 
Njukeng P 
Sanginga P 
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Best Poster Presentation 
Osei C 
Singh A 
Aigbokhan E 



Participants at IARSAF Third Annual Symposium 

Abdullahi M Abdullahi R AchaF 
Faculty of Education Research Fellow Researcher 
UI BRU,llTA Dept. of Micro. UI 

Adams 0 AbamuF Adebagbo CA 
Cleric Agronomist Res Scientist 
UI llTA FRIN, Ibadan 

AdeboyeA Adegboye MA Adekunle A 
Journalist Agriculturist Research Fellow 
Monitor Newspapers Dept. of Agric. Ext. ill PHMD,IlTA 
Ibadan 

Adenike Salami Adeosun BNS Adeoye CM 
Data Analyst Staff, IITA Worker 
COSCA, IITA Oluasa Iyanu Co. Ltd 

Adeoye GO Adesiyan SO Adesoye AI 
Lecturer Crop Protection Research Fellow 
RCMD,IlTA & Environ. BioI. UI BRU,IITA 

Adetula OA AdewoyeMO AduD 
Research Fellow Engineer Crops Res. Institute 
GLIP,IlTA Crop Storage Unit Box 3785 Kumasi 
Ghana 

Agbadaola J A Agbeni JO Agboola AA 
St. Mattias Church Soil Scientist Soil scientist 
Oro gun IARIABU Agron. Dept. UI 
Ibadan Zaria 

Ahonsi MO Aigbe SO Aigbokhan EI 
Research Fellow Research Fellow Research Fellow 
PHMD, IITA PHMD,IITA PHMD,IITA 

Ajala CG Ajayi OA Ajayi MT 
Researcher Nutritionist Trainer 
VI UI T raining Program 

!ITA 

Akamiro CI Akinkunmi OA Akinmuwagun OS 
Civil Servant Student Student 
PQS, Ibadan Crop Prot. & Env. BioI. Dept. of Micro. 

VI VI 

128 



Akinsoyinu AO Akinyemi 0 AkinyemiSO 
Dean Lecturer Scientist 
Agric. & Forestry Wildlife and Fisheries NrnORT,Ibadan 
VI VI 

Akiode OS AkorociaMO Akparobi SO 
Dept of Crop Prot. ISTRCAB Research Student 
& Env. Bioliogy, UI TRIP, !ITA TRIP, lIT A Ibadan 

Alabi MO Alabi MO Alabi RT 
Research Student Student Staff 
PHMD, Striga Human Nut. Dept. Crop Ecology liT A 
!ITA VI 

AlaoJO Aliyu B Aloysius Che N 
Research Student Research Fellow Student 
PHMD GRU Dept. of Bot. & 
UTA IITA Micro. VI 

Anjelari EA Anyelaagbe Asawalarn N 
Lecturer F mit Agronomist Student 
Dept of Agronomy NIHOR T Ibadan UI 
UI 

AsawaiamD AsumughaGN Awosusi 00 
Soil Scientist Visiting Res.Student PQS 
RCMD,!ITA RCMD UTA Ibadan 

Awoyemi TT Ayanda A Ayodele MA 
Dept. Agric. Econs Student Staff 
VI UI PQS,Ibadan 

Ayodeji Salami Babatola LA Baiyeri KP 
Dept. of Agronomy Lecturer Research Fellow 
UI Dept. of Agronomy PBIP 

UI IITA 

Bajah ST BarneI Bamidele P 
Professor Student Student 
University of Ibadan Dept. Agronomy, VI Dept. Agric.Econs, VI 

BernerD BimboD Clandus-Cole B 
Scientist Technologist Student 
PHMD,IITA BRU, UTA VI 
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Bolaji A Bolaji 0 BoothRH 
Data Analyst Journalist Deputy Director General 
COSCA, IITA NTA IITA 

Ibadan 

Brader L Bright A Daniel C 
Director General Research Fellow COSCAiRCMD 
llTA BRV, IITA IlTA 

Christopher A ColeAH Colunlu N 
Visiting Res. Student Lecturer Socioeconomist 
Soil Fertility, IIT A Human Nutrition RCMD,IITA 

UI 

Cyril N Daniel I Delawie S 
Crop Protection & Member AIITATA Student 
Environmental Biology GRU, IITA IlTA 
UI 

Diels J DinghaBN Dixon AGO 
Soil Scientist Student Breeder 
RCMD, IITA Legume Entomology TRIP, IlTA 

PHMD, llTA 

Dongo LN Dongo E Duncan B 
Research Fellow Research Student Research Fellow 
Virology Unit, lIT A PHMD,IITA TRIP, IITA 

EdithSN Effiong ES EgbeN 
Student Student Journalist 
UI VI Financial Telegraph 

Egbunike GN EgesiCN Egrinya EA 
Lecturer Research Fellow Lecturer 
VI GRV, IITA Dept. of Agronomy 

Ekanayake IJ Ekundayo OY Enete A 
Physiologist Student Student 
TRIP,IlTA Legume Entomol lIT A COSCA,RCMD 

Ero 1J EweteFK Ezenwa I 
Res Scientist Entomologist Lecturer 
FRIN Dept. of Crop Protect. Agronomy Dept. 
Ibadan & Envi. Bio. UI VI 
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Eziefule E FadareDA Fakorede MAB 
Student Lecturer Professor 
Dept. of Psycology Dept. of Mech. Eng OAU, lie Ife 
UI UI 

Falaye AE Falode OA Fawole B 
Lecturer PHD Student Teacher 
Wildlife and Fisheries New Ife Rd., Ibadan CP8<:EB, UI 
UI 

Fawole I Felix 10 Gulley JL 
Staff Student Training Program 
CP&EB, UI ICEE, UI rCD,llTA 

GungulaDT HughesJDA IbiyemiAG 
Research Student Virologist, liT A RCMD,IITA 
MIP, IITA 

IdowuAA Ihulin Van Juianah neEI 
Research Scientist Victoria Island Student 
NCR! Bacleggi Lagos TRIP UTA 

nuyemiFO nori CO Inaizumi H 
Chemist ASLAB Research Fellow Agric. Economist 
RCMDllTA Biotech Unit lIT A llTA 

Issa YA IwuaforENO Ja'afaro MI 
Dept .. of Pest Control Lecturer Student 
Ibadan IARABU Dept. of Microbiology 

Zaria UI 

Janice 0 Jimoh SM JimohSM 
Dept of Agric Ext Dept of Bot/Micro Dept of Bot 8<: Mic 
UI UI UI 

KadiataBD KameniR KlingJO 
Training Program UI Breeder, liT A 
IITA MIP, IITA 

KoonaP Ladejo HTG Kovowo L 
Research Fellow NCR! Badeggi Student 
PHMD,UTA UI 

LemchiJI LokkoY MakindeFA 
Research Fellow Research Fellow Researcher 
COSCA,RCMD Training Program Virology Unit 
UTA IITA UTA 
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Mathias Z weigert MeermanJC BasseyMW 
lITA,GTZ Ass Exp Director, rCD 
08BPG32 Cotonu Yamnemoil lIT A UTA 

MignounaHD Moorhead A ModupeVO 
Molecular Genetist Editor Research Fellow 
Biotech Unit, lITA Editorial Unit, lIT A RCMD,UTA 

MumaM Ndimele LC NgSYC 
ur Student Tissue Culturist 

RCMD,lITA TRIP, lITA 

Ngendahayo M Niyi GE NjongmetaL 
Visitor Journalist Research Fellow 
Training Program, lITA Financial Telegraph ur 

Somolu Lagos 

Njongmeta L NjukengAP NovwtLP 
Student Research Fellow PG School 
University of Ibadan BRU, IITA Dept of Micro UI 

Nukenine EN Nwoko CO Nyobe T 
TRIP, !ITA Student Research Fellow 

CP&EB, UI RCMD,IITA 

ObenBO Obigbesan GO . Obuba Rodger 
Student Lecturer Training Specialist . 
RCMD,IITA Agronomy Dept Training Program 

UI lITA 

OdebodeAC Offem OU OfodileEAU 
Lecturer Student ELF Petroleum 
Dept. of Bot.& Micro. UI Portharcourt 
ur 

OgbeFO Ogoke I Ogundiwin EA 
Research Fellow Research Student Research Fellow 
Biotech Unit, lIT A RCMD, UTA cm Biotech, IIT A 

OgungbePW OgunremiEA Oigiangbe ON 
Student Agric. Researcher Research Fellow 
UI IAR&T, Ibadan PHMD,I1TA 

Ojedele B Ojo OJ Ojuederie BM 
Student NIHORT Agronomist PQS 
Dept of Bot and Micro Ibadan Moor Plantation 
UI 
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OkaforCC OkeA OkeolaOG 
Manager Student Research Student 
Individual T raning UI Biotech. Unit, IITA 
UTA 

Okezie C Olaniyi OW Olawoyin M 
Student Student Student 
UI Dept. of Agronomy Akin Ibyoie& Co. 

UI Ibadan 

OlojedeAO OlomolaOO Olowu TA 
Agronomist Student UI Lecturer 
NRCRI Umudike Dept. of Agric. Ext. UI 

Olugbodi OF Oluwatoea OJ Onalo J I 
Botanist Food Technologist Visiting Research 
GRU,IITA Ibara, Abeokuta TRIP, IITA 

OnibokunAO Onigbinde DO Otite 0 
Research Student Student Professor 
Tissue Culture Dept of Agric ECODS ur 
UTA UI 

Onotu T OnyekaTO OnyiaN 
Student Research student RCMD,IITA 
University of Ibadan TRIP, IITA 

OseiCK Osiname OA OyetundeA 
Research Fellow Scientist Editorial Unit 
Training Program IITA Training Program 
IITA IITA 

QuaderW Rahji MAY Raji A 
Electronics Unit Lecturer Student 
PPS, IITA UI Crop Protection & 

Environ Bioi, UI 

RocimiMO SangingaPC Sally L 
Research Fellow Research Fellow 53B Shore Rd 
PHMD,Onne RCMDIITA Greenilsland 

N . Ireland 

SangingaN Segun L Singh A 
Student Journalist Research Student 
UI NTA,Ibadan RCMD,UTA 
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Singh S SmithJ Obisanya S 
Student Animal Scientist Student 
F acuity of Medicine ILRl Institute of Education 
ABU, Zaria UI 

SomldeA L Sule A Taiwo AA 
Student Technician Researcher IAR&T 
Dept. of Agronomy PPS Moor Plantation 
UI IITA Ibadan 

Tambu) Tarawali S Babaleye T 
Student Agronomist Public Affairs 
University of Ibadan ILRl/IITA IITA 

Tijani EH TogunAO TonkaE 
Lecturer Lecturer Dept. of Agronomy 
UI UI UI 

Adeyemi T Ubi BE Udoh Edet) 
Journalist Research Fellow PG Student 
Sketch Press Ibadan eID, IITA UI 

Umba-di-Umba Umoinyano IE UsmanM 
Research Fellow Teacher Photogragher 
Training Program IIT A UI Photolab, UTA 

Wahabi I Fadeyisi Y Yemisi S 
Research Student Journalist Research Technician 
TruP, IITA Nigerian Tribune Biotech Unit 

Ibadan 

Zachmann R Neuenschwander P 
Multimedia Unit Scientist 
IITA PHMD, IITA 

Results of Novelty Football Match 

Year IARSAF lIT A Scientists 

1995 1 2 

1996 1 2 

1997 3 2 
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