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1 Introduction 

Collaborative research was introduced into the 10-year strategic plan for IFS in 2011 and first 

piloted by IFS in 2012-13. 

2 Planning and Preparation 

We first characterized challenges and requirements, and built on our understanding of 

science research funding to individuals. We visited and sought learning from experienced 

organisations, reviewed the academic literature and articulated our new ideas. We 

investigated, designed, built and tested ICT tools, selecting PODIO as an appropriate social 

networking platform, and negotiated free user licences as a donation to IFS. The process 

invited eligible scientists, who expressed interest into an online environment where they 

were able to interact with other applicants. They were provided with relevant tools that 

enabled searching, interaction and collaboration, and we facilitated their use, providing 

mentors to support the process. 

In keeping with our individual granting approach, collaborative research at IFS aims to be 

small scale and a capability-building experience for early-career scientists. Teams can 

comprise 3, 4 or 5 colleagues collaborating together with a designated Team Coordinator. 

The total value of a Collaborative Research Grant is between USD 45-75,000. This breaks 

down to 80% for research and 20% for team coordination and collaboration activities. The 

actual value of a grant and the distribution of the grant money among the collaborators are 

then ŘŜǘŜǊƳƛƴŜŘ ōȅ ƴŜŜŘ ŀƴŘ ǘƘŜ ǘŜŀƳΩǎ ōǳŘƎŜǘΦ IFS has an individual relationship with each 

team member. An overview of the Podio setup for the collaborative research grants pilot is 

presented in Figure 1. 

Figure 1: OVERVIEW OF PODIO SETUP
for the Collaborative Research Grants Pilot
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3 Collaborative Research Pilot 1 

The first call for Expressions of Interest asked for people to express interest to collaborate to 

research Neglected and Underutilised Species. The Pilot 1 countries were Ghana, Nigeria, 

South Africa, Tanzania and Uganda and the undertaking was financed by the Carnegie 

Corporation of NY. 

9ƭƛƎƛōƭŜ ΨŀspirantsΩ were invited into a specially designed social networking platform built on 

PODIO software (https://podio.com/ifsse/candidates-for-collaborative-research-grants). In a 

ΨǇƭŜƴŀǊȅ ǿƻǊƪǎǇŀŎŜΩ ǇŜƻǇƭŜ ŘƛǎŎƻǾŜǊŜŘ ŜŀŎƘ ƻǘƘŜǊΩǎ ǇǊƻŦƛƭŜǎ ŀƴŘ against a call for 

collaborative research applications advertised on the platform, coalesced into 40 teams, 

each receiving access to a private team workspace built on the social networking platform 

where they could plan and write their team applications. At the submission deadline (we 

adjudged 14 weeks for the submission) 25 teams submitted proposals, 17 passed pre-

screening, and were sent out for review to multiple advisers. We convened a Collaborative 

Research Scientific Assessment Committee to recommend teams for funding, and following 

thŜ ŘƛǊŜŎǘƻǊΩǎ ŘŜŎƛǎƛƻƴ, ten teams were funded. The graphic below shows the numbers of 

young scientists at each stage in the process. 

 

 

4 Capability Building Workshop (2013 Ghana) 

The seventeen teams which passed pre-screening were invited to a three-day workshop 

from 16-18 July 2013 in Ghana associated with the Forum for Agricultural Research in Africa 

(FARA) Science Week and run in conjunction with the Stockholm School of Entrepreneurship 

(SSES) Collaborative Research Specialists. 

All but two of the 64 scientists accepted the invitation and joined the workshop, entitled 

ΨWhen Scientists and Poets were Friends; A Workshop On Interdisciplinary and Creative 

tǊƻōƭŜƳ {ƻƭǾƛƴƎ aŜǘƘƻŘǎΩ. We provided a wide range of media to support learning 

(available on IFS Podio Ghana workshop workspace and also here in Appendix 4). 
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5 Collaborative Research Teams ς Pilot 1 

The following teams were funded. 
 
Domestication of Tetrapleura tetraptera in Africa (Tete) 
 
 
 
 
 
 
 
Coordinator: Paul Bosu 
Collaborator: Edmund Owusu 
Collaborator: Esther Kemigisha 
Collaborator: Christianah Elusiyan 

 

Tetrapleura tetraptera (Family: Fabaceae), known locally in Ghana as prekese, is a tropical tree 

species of substantial nutritional and medicinal value to local communities throughout Africa. 

However, T. tetraptera is underutilized and to some extent neglected. Fruits from the tree are still 

collected from the wild in an unsustainable manner for household use or sold in local markets or 

along roadsides. Pressure on land for settlement, slash and burn agriculture and cash crop 

production has resulted in the T. tetraptera decline in wild tree populations and erosion of the 

genetic diversity. This project, which is a subsidiary of a main project implemented by a four-member 

team, seeks to promote domestication of the species in Africa through the identification of superior 

genotypes using provenance assessment, planting of the species in local communities, and 

awareness creation through the publication of extension material. 

The principal investigator will collect T. tetraptera germplasm from various ecological zones in Ghana 

for the studies. He will also facilitate collection of germplasm from countries in Africa other than 

Nigeria and Uganda, where two of the project investigators are. We already know for certain that T. 

tetrapleura seed trees occur in various ecological zones in Ghana, Nigeria and Uganda. We also know 

from contacts and check-ups with colleagues that T. tetraptera trees can be found in Togo, Cote 

ŘΩLǾƻƛǊŜΣ /ŀƳŜǊƻǳƴ ŀƴŘ ¢ŀƴȊŀƴƛŀΦ ¢ƘŜ tL ǿƛƭƭ ƛŘŜƴǘƛŦȅ ƛƴŘƛǾƛŘǳŀƭǎ ƛƴ ƻǘƘŜǊ !ŦǊƛŎŀƴ ŎƻǳƴǘǊƛŜǎ ǘƻ ƻōǘŀƛƴ 

additional germplasm. In our research methodology, we plan to acquire germplasm from as many 

countries and ecological zones as possible. But, in case we are not able to acquire seeds from places 

other than the six countries mentioned above, our alternative plan (Plan B) will be to acquire and test 

seed sources from diverse ecological zones in the above-mentioned countries. He will produce and 

supply seedlings to farmers. Lastly, Paul will coordinate the preparation, printing and distribution of 

extension materials, as well as drafting of a handbook to be published on the internet.  

All project activities will be undertaken in the respective institutions of the four team members and 

be under the general supervision of the heads of the institutions through the central office of 

research of the respective institutions. Thus, if for any reason any member of the team is unable to 

continue, the institutional head will be contacted to ensure that someone is appointed to continue 

with the work, after discussion with IFS. If the PI is unable to continue, Dr Christianah Elusiyan from 
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Nigeria will take over as PI. In order to monitor the progress of implementation by various team 

members, and ensure that any problems with regard to the smooth execution is identified and 

quickly addressed, each member of the team will prepare and submit half-yearly reports on their 

activities to the PI. The PI will review the reports and distribute to the other members for comments. 

This will give us the opportunity to review the progress of work at least twice before the proposed 

mid-term review in Uganda. 

A window to population genetic differentiation and phylogeography of neglected and 
underutilised intra-African migratory landbirds in sub-Saharan Africa (AvianGen) 
 
 
 
 
 
 
 
Coordinator: Desiré Lee Dalton 
Collaborator: Samuel Temidayo Osinubi 
Collaborator: Helene Brettschneider 

 

 

The change in agricultural land use is an important driver of biodiversity loss in developing 

countries and may affect the genetic diversity of several intra-African migratory bird species. 

This project aims to determine the genetic and demographic structure of several cuckoo 

ό!ŦǊƛŎŀƴΣ .ƭŀŎƪΣ 5ƛŜŘŜǊƛŎƪΩǎύΣ ƪƛƴƎŦƛǎƘŜǊ όDǊŜȅ-headed, Woodland) and bee-eater (Carmine) 

species that travel between Ghana and South Africa on a yearly basis. The objective of this 

project is to determine if inter-African migratory land birds migrate from Ghana to South 

Africa and back again, thus facilitating genetic exchange between populations. Thus far, little 

if any research has been conducted on intra-African migratory land birds, emphasising the 

need for such a study. In order to achieve the objectives of the study, several tools will be 

used and developed, including species-specific microsatellites, mitochondrial DNA, stable 

isotopes, bioacoustics and body-mass-indices (BMI).  

Expected outcomes of the project include: determination of genetic structure, variability and 

demographic history of these birds, identification of unique gene pools or evolutionary 

significant units (ESUs), and resolution of phylogenetic and taxonomic uncertainties. Stable 

isotope analyses will also facilitate identification of potential meeting sites between 

migrating populations and these areas of conservation concern. 

 
 
 

  



5 
 

Studies on the shelf life and microbiology of Ximenia caffra fruits (Ximenia) 
 
 
 
 
 
 
 
Coordinator: Aliyu Ibrahim Dabai 
Collaborator: Mary-Magdalene Pedavoah 
Collaborator: Ojali Usman 
Collaborator: Taiwo Aderinola 
Collaborator: Neill Goosen  

 

It will be of immense advantage for spoilage organisms of fruits to be detected at early 

spoilage stage because there may be interventions that could halt or delay deterioration, 

and on the other hand food that had reached the end of its designated shelf life, but was not 

spoiled, could still be used for other purposes (Doyle, 2007).  Microbiological, chemical and 

sensory changes are important for the determination of the shelf life of short- and medium-

life foods (McGinn, 1982).  The fruits will be stored using traditional methods such as clay 

pot, saw dust and refrigeration under different conditions to determine the best storage 

conditions for the fruits. Chemical, sensory and microbiological changes of the fruits will be 

determined before and during storage.  The chemical change will be determined using Gas 

chromatography-Mass spectroscopy (GC-MS). A twenty person panel will be form and 

informed on the sensory parameters to be accessed and the result will be subjected to 

statistical analysis. The normal flora and spoilage organisms will be isolated from the fruits 

and juice. The isolates will be subculture to obtain pure culture using classical microbiology 

methods and identified using biochemical (indole, MrVp, sugar fermentation, urease, citrate 

etc). 

Physicochemical characterization of grain amaranth: Its application as an ingredient in 
fish feed (amaranths) 
 
 
 
 
 
 
 
Coordinator: Martin Mutambuka 
Collaborator: Christianah Amusan 
Collaborator: Ekaete Anwa-Udondiah 
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The nutritional and physicochemical characteristics of leafy and grain amaranth 
(Amaranthus cruentus L. and A. hypochondriacus L.) varieties commonly grown in Uganda 
will be determined to assess its suitability as an ingredient in fish feed. High protein and low 
anti-nutritional factor content are desirable for fish feed and it is important to establish 
how these are affected by extrusion cooking. Starch characterization of raw grain will also 
be carried out to explain its performance on extrusion cooking. 
 
Amaranth leaves and grains will be procured from local farmers, cleaned, milled and 
analyzed for physicochemical properties in triplicates. Proximate composition (protein, fat, 
fibre, carbohydrates and lipids) and anti-nutritional factors (haemagluttinating activity, 
trypsin inhibitors, polyphenols and phytic acid) will be determined using standard 
procedures. Starch will then be extracted and characterized for thermal and pasting 
properties. The ratio of amylose:amylopectin will also be determined. Grain amaranth 
samples will then be extrusion-cooked and the physicochemical properties (moisture 
content, water activity, thermal properties, expansion ratio, unit density, bulk density, 
water absorption, solubility and pellet durability indices, and color) of the extrudate 
determined. The amaranth species that possesses desirable starch characteristics, high 
protein and low anti-nutritional factors will be selected for incorporation into fish feed for 
tilapia (O. niloticus). A collaborating researcher will then develop fish feed formulations 
incorporating the grain amaranth and, after carrying out a feeding study, will analyze the 
optimal formulation for physicochemical properties and also carry out preliminary feeding 
studies of the developed feed on commercial fish farms in Uganda. 
 
 
Characterisation and conservation of Bambara groundnut germplasm in Uganda 
(Bambaranut) 
  
 
 
 
 
 
 

Coordinator: Gabriel Ddamulira 
Collaborator: George Mbyazita Karwani 
Collaborator: Grace Alenoma 
Collaborator: Ifeyinwa Okpara Monica 
Collaborator: Obiageli Umeugochukwu 
 
 
Bambara groundnut is mainly grown for food by women with few or no improved 
techniques. Over time, in Uganda Bambara production has declined due to research neglect 
in genetic conservation and agronomic improvement. Nonetheless, through breeding this 
trend can be reversed and Bambara production enhanced. The study aims at collecting, 
characterizing and conserving Bambara nut germplasm for future breeding work in Uganda 
and Africa at large. 
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In order to achieve this, Bambara germplasm will be collected from five production areas of 
Uganda and characterized for morphological traits, nutritional value and yield performance. 
Part of the characterised germplasm will be conserved in a national gene bank and the rest 
tested for yield performance. The superior germplasm selected from characterised 
materials will be exchanged among partners to test their adaptability in other areas.   
 
The project is expected to generate information and materials needed for future breeding, 
conservation and improving yield performance of Bambara in Uganda. 
 
¢ƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ .ŀƳōŀǊŀ ƎǊƻǳƴŘƴǳǘΩǎ ƘŀǳƭƳ ŀǎ ǊǳƳƛƴŀƴǘ ŦŜŜŘ ŀƴŘ ƳƛǘƛƎŀǘƛƻƴ ƻŦ ƳŜǘƘŀƴŜ 
from enteric fermentation (Campnut) 
  
 
 
 
 
 
 

Coordinator: Christopher Antwi  
Collaborator: Moses Kiryowa 
Collaborator: Adeola Ayano 
 
 
 
 
Neglected and underutilized crop species have been traditionally used by the rural poor for 
several decades though they are not considered in the estimation of national gross 
domestic product and improvement of household food security, hence the little research 
attention given to these crops.  The project seeks over a three-year period to strengthen 
and enhance the ǳǘƛƭƛȊŀǘƛƻƴ ƻŦ ƴŜƎƭŜŎǘŜŘ ŎǊƻǇ ά.ŀƳōŀǊŀ ƎǊƻǳƴŘƴǳǘέ ǘƻ ƛƳǇǊƻǾƛƴƎ ŦƻƻŘ 
security, nutrition and livelihoods of small-holding farming communities. The activities 
cover: 1) selection and dissemination of Bambara groundnut;  2) assessment of feed quality 
(using the proximate and in vitro systems of feed evaluation) during storage  (box baling) 
for dry season feeding; 3) evaluate the effect of the use of the Bambara groundnut as feed 
supplement on feed intake, digestibility of basal diet and growth performance of small 
ruminants (sheep and goats); and 4) in vitro assessment of the haulm of Bambara  
ƎǊƻǳƴŘƴǳǘ ƭƛƴŜǎΩ ǇƻǘŜƴǘial for mitigating enteric methane emission. Selected lines of the 
Bambara groundnut will be established on the arable fields of my institution and assessed 
for their agronomy, nutritional characteristics and potential utility index in order not to 
select against grain or haulm yield. It is expected that farmers would be able to predict yield 
ŀǘ ŀƴȅ ǎŜŀǎƻƴ ŀƴŘ ȅŜŀǊ ƻŦ ŜǎǘŀōƭƛǎƘƳŜƴǘ ǿƘƛŎƘ ǿƛƭƭ ŀƛŘ ƛƴ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ǘƘŀǘ ŦŀǊƳŜǊǎΩ 
capacity in feed conservation practices and feeding packages (which has a marked effect on 
animal performance and livelihood) will be enhanced. 
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Chemical composition, tannin concentration, in vitro digestibility and methane gas 
production of five NUS from Africa (Diamond) 
  
 
 
 
 
 
 

Coordinator: Terry Ansah 
Collaborator: Robert Amayo 
Collaborator: Denis Asizua 
Collaborator: Salamatu Fada 
 
 
 

The use of NUS as animal feed supplement has not received much attention, particularly 
among researchers.  Free-ranging animals may be grazing these species but because records 
of this are not documented, little is known about their usefulness. The basic information 
required about any plant species for possible use as animal feed is its chemical composition. 
Information about the dry matter, crude protein, ether extract, neutral detergent fibre, acid 
detergent fibre and acid detergent lignin are some of the information required to select 
particular forage for further studies. One other important information is the tannin 
composition because of its role as a rumen methane gas suppressor and efficient protein 
utilization in ruminants. Methane gas has been found to have a global warming potential of 
25 times that of carbon dioxide. The in vitro gas technique provides a reliable and faster way 
to assess the digestibility of feed materials. It measure s the gas produced by microbes from 
the fermentation of feed as an indication of the digestibility of the feed. This method also 
makes it possible for the gas measured to be collected analysed for the methane 
composition to determine the potential of the feed as a methane gas suppressor. The 
proposed study seeks to determine the proximate composition, the tannin concentration, in 
vitro dry matter digestibility and methane gas production of five NUS selected within Africa. 
This information will form a basis for recommending the selected NUS as ruminant feed 
supplement particularly during the dry season. 
 
Socio-economic status, genetic diversity and conservation implications of neglected and 
underutilized plants in arid and semi-arid regions of Tanzania (Multinus) 
  
 
 
 
 
 
 

Coordinator: John IGOLI 
Collaborator: Esther NAKAMATTE 
Collaborator: Catherine MASAO  
Collaborator: Uterdzua ORKPEH  
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While most neglected and underutilized species (NUS) in Tanzania continue to be 
maintained by socio-cultural preferences of indigenous communities, a majority is 
inadequately characterized and remains neglected by research and informed sustainable 
conservation initiatives. The goal of this research is to study Tanzanian NUS to determine 
and promote their utilization potentials in fighting hunger, malnutrition and disease, while 
enhancing sustainable conservation of their diversity. The study will be conducted in the 
arid and semi-arid regions highly affected by hunger and malnutrition, yet have high 
potentials of NUS species to be promoted for both economic and agro-diversity 
management. Specifically the study will: 1) determine which of the NUS are more 
frequently utilized by locals than others, 2) determine the level of genetic variation within 
and between populations of some of the collected species, 3) compare the level and 
patterns of genetic diversity between and within populations of the most widely and least 
utilized species, and 4) assess whether discernible genetic groups exist between Cleome 
gynandra from Tanzania, Uganda and Nigeria. Data collection will involve transects picking 
fresh leaf samples in the selected regions, structured questionnaire-based germplasm 
exploration, market surveys and interviews with relevant stakeholders (such as farmers, 
traders and conservationists). These will be followed by amplified fragment length 
polymorphism (AFLP)-based assessment of Tanzanian diversity of selected NUS plants, 
including Cleome gynandra. The results from this work will contribute to science through 
publications, herbarium and germplasm collections. Also through simplified information 
dissemination techniques, these results will be useful in promoting sustainable use of the 
NUS among rural poor communities of Tanzania. 
 
 
Isolation of antimycobacterial from marine endophytic fungi found in Ghana (Nanomed) 
  
 
 
 
 
 
 

Coordinator: Patrick Kobina Arthur 
Collaborator: Joan J E Munissi  
Collaborator: Lydia Mosi  
Collaborator: Paul E Kazyoba 
 
 
 
 
In this project, we plan to explore the endophytic fungi found in the tissues of seaweeds in 
Ghana for the presence of antimycobacterial compounds. Our preliminary studies have 
clearly demonstrated the presence of strong growth inhibitory activities against 
Mycobacterium smegmatis. We plan to isolate many more fungi from this source and 
proceed to purify the bioactive compounds, which are expected to be novel in their 
mechanism of action and molecular targets. We will employ additional screening strategies 
to increase the possibility of isolating more compounds from the same source. The 
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compounds isolated from this project will be passed on to my colleagues in the Team 
Nanomed for nanoparticle incorporation and efficacy assessments in in vivo models of 
mycobacterial infection.  
 
 

Sub-Saharan African Cocoyam Research Team (SSACRT) 
  
 
 
 
 
 
 

Coordinator: Kofoworola Olatunde 
Collaborator: Kolawole Adebayo  
Collaborator: John Bosco Muhumuza   
 
 
 
 

Cocoyam (Colocasia esculenta and Xanthosoma spp) is an important nutritious tuber crop 
for many people in developing countries of Africa, Asia and the Pacific. The crop is an 
important source of carbohydrates, proteins and vitamins. Cocoyam has relatively higher 
protein content (2.5-9.4%) than other traditional root and tuber crops (e.g., sweet 
potatoes, potatoes, yam, and cassava) with even more proteins available in its leaves. The 
crop is economically important for its corm, cormels and its leaves. The corm of taro 
(Colocasia esculenta) and the cormels of Xanthosoma are used in many food preparations 
whereas the leaves of the crop are valuable vegetables. No doubt cocoyam is a potential 
food security crop; however, it has received little attention in terms of research and 
development worldwide. Cocoyam production is still low and has continued to decline in 
major producing areas of West and East Africa largely due to lack of superior varieties, 
among other factors. Characterization of plant genetic resources and search for desirable 
traits is a prerequisite for establishment of an effective crop genetic improvement program. 
The extent of genetic variability among cocoyam accessions in Uganda, as well as their 
agronomic performance, is unknown. Morphological characterization and evaluation of 
cocoyam accessions in Uganda and Nigeria may reveal a potential for genetic improvement 
of the crop and selection of superior genotypes for adoption. This study therefore intends 
to characterize and evaluate the agronomic performance of Ugandan and selected Nigerian 
cocoyam accessions under upland conditions. 
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6 Carolina Mac Gillavry Prize 
 
In honour of the memory of Dutch crystallography expert and 
erstwhile IFS Trustee (pictured right), following a bequest to 
IFS, we established the Carolina Mac Gillavry Prize for the 
highest ranked team application(s). As Prof Mac Gillavry was a 
sponsor of the artist M C Esher, we were given permission from 
the Esher Foundation to use the image of the artist reflected in 
a metal sphere (below). 
 

 
 


