
 

Page 31------37 

 ProamyI  (promoting tropical 

 starch products): CIRAD and 

 ORSTOM experience with root and 

 tuber crops 

 

 D. Griffon & C. Brabet 

 

 

Abstract. Tropical roots and tubers are very important in 

the agrofood sector of developing countries. Local 

governments do recognize the prominent role such 

commodities play in answering the mainly urban food 

demand, and limiting high-cost food imports. To 

strengthen this role, research on production, processing 

and marketing aspects is needed. This paper presents 

PROAMYL, an R&D project aiming at promoting 

tropical starch products,root and tubers, and processed 

products, with a view to increase their consumption in 

developing countries, develop their trade and reinforce 

commercial spaces at national and international level.  

The PROAMYL's objective is to propose real cooperative 

R&D offer able to answer developing countries' demand 

as regards root and tubers, which is increasingly 



expressed in terms of productivity and higher value added 

at production value. So, from an initial CIRAD-

ORSTOM nucleus, PROAMYL  proposes to federate and 

mobilize French R&D competences as regards the 

production, processing and marketing of tropical roots 

and tubers. Another goal is to be open to European and 

international partnerships. PROAMYL recommends a 

gradual bottom-up approach from the market 

requirements to research on processingtechnologies and 

agronomical production. 

 

 Résumé. Les racines et les tubercules tropicaux 

constituent un domaine essentiel de 1'économie agro- 

alimentaire des PED.  Les autorités de ces pays 

reconnaissent 1'importance de leur rôle pour satisfaire la 

demande alimentaire locale (surtout urbaine) et limiter les 

importations alimentaires onéreuses.  Pour renforcer ce 

rôle, un besoin de recherche sur les différentes séquences 

.Production - Transformation – Commercialisation 

s'impose. Cet article presente PROAMYL, un projet de 

recherche et de développement qui vise la promotion des 

amylacés tropicaux, racines et tubercules, et de leurs 

produits dérivés tant dans une perspective 

d'accroissement de leur consommation dans les PED que 

dans celle d'une 



intensification de leurs échanges et d'un élargissement des 

espaces commerciaux aux niveaux national et 

international. PROAMYL souhaite constituer une réelle 

"offre" de recherche et de développement en coopération 

capable de répondre à la "demande" des PED dans Ie 

domaine des racines et des tubercules, qui s'exprime de 

plus en plus en termes de productivité et de plus grande 

valeur ajoutée à la production. Pour cela, PROAMYL 

propose de fédérer et de mobiliser, autour d'un noyau 

initial CIRAD-ORSTOM, les compétences de recherche 

et de développement francaises en termes de Production. 

 Transformation - Commercialisation des racines et des 

tubercules tropicaux, et souhaite une ouverture à un 

partenanat européen et international.  II préconise une 

démarche par 1'aval qui part des besoins du marché pour 

remonter étape par etape vers des recherches sur les 

technologies de transformation et la production 

agronomique. 
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Transfer of root crop technology 

  for alleviation of poverty: the 

     contribution of Shell, Nigeria 

 

    P.I. Osagie 

 

        Abstract: The Shell Petroleum Development 

Company of Nigeria Limited (SPDC) whose main 

business is the exploration and production of oil and 

natural gas is also  involved, as pan of its Community 

Development Project in agriculture. Root and tuber crops 

are widely grown in its areas of operations (the Niger 

Delta) making it an important component of its 

Agricultural projects and Extension services. The 

company is involved in collaborative research activities 

with both national and international research centres such 

as the National Root crops Research Institute (NRCRI), 

Umudike and the International Institute for Tropical 

Agriculture (IITA)  Ibadan,. It also multiplies and 

distributes improving  planting materials to rural farmers 

in its areas of operation. Trainings, both formal and 

informal, exhibitions and field days coupled with a result 

oriented Extension Service are parts of the methods the 

company adopts to assist the rural farmers.  A study 



recently carried out by a team of  researchers on the 

impact of improved cassava (a  root crop) on SPDC 

Extension services shows that a lot of farmers  have 

derived tremendous economic benefits fromTe    

production of Shell sourced planting materials This paper  

sought to examine the efforts (and results) of SPDC in the 

transfer of root and tuber crops    technology for 

alleviation of poverty in Nigeria. 
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Strategies for enhancing the availability of root crops 

planting material to smallholder farmers in Malawi 

 

 

J.H.Luhanga 

 

 

Abstract.The growing of root crops (cassava and sweet 

potatoes) is being widely promoted amogest smallholder 

farmers in Malawi; as a means of alleviating the effect of 

drought.These efforts are having a minimum impact due 

to lack of planting material.New strategies are being 

developed in order tto address this problem.The paper 

reviews:major constraints in seed production,the impact 

of seed-borne diseases,national seed policy 

initiatives,current seed production efforts,the role of non-

governmental institutions and seed quality control.There 

is also a perspective on the need to promote on-farm seed 

production techniques with special empasis on small-

enterprise development and sustainability. 
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   Diseases and nematodes of cassava and sweet potato 

in Malawi 

 

  A.T. Daudi & V.W. Saka 

 

    Abstract. Many plant protection problems exist in 

  Malawi on cassava which have affected yields and 

  sometimes changes in eating habits. The main problems 

are insects, diseases, weeds and nematodes. Mealybugs 

and Cassava Green Mites have been of major concerns 

African Cassava Mosaic Virus Disease, Cassava Brown 

Streak Virus Disease and Cassava Bacterial Blight have 

caused some yield reduction and scarcity of seed for the 

national requirements. Nematodes have received little 

attention in the country although Meloidogyne 

 Hehcotylenchus, Pratylenchus and Rotylenchus species  

have been isolated from some plant samples and through 

pathogenity tests of the cassava crop. Sweet potatoes 

havenotexpenenced any major disease problems. 



SweetPotato Weevil has received a lot of attention in the 

country. Many plant parasitic nematodes have been 

isolated from sweet   potatoes brought to the 

plantnematology laboratory. Some   of the nematodes 

include Meloidogyne spp. Pratylenchus spp; 

Hehcotylenchus spp. Scutellonema spp; and 

Paratylenchus spp. Their pathogenicity is not yet 

known,but there is need to investigate their influence on 

the yield of sweet potato. 
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Training for root and tuber crop research and 

production in Africa. 

 

M.T.Ajayi,L.L.Gulley and I.R.Obubo 
 

Abstract.Root and tuber crops constitute the major staple 

food of most people in Africa,and the dependence on 

these crops has substantially increased in recent 

years.Adequate numbers of personnel who can develop 

and transfer improved technology has been found to play 

a vital role in root and tuber crops research and 

production in Africa.The international Institute of 

Tropical Agriculture (IITA),Ibadan,Nigeria has in the 

past 24 years trained over one thousand men and women 

many of whom have been managing root crops research 

and production in Africa.Despite the significant number 

of personnel already trained,training must continue in 

order to increase the technology generation and 

dissemination capacity of some countries and to meet the 

research needs of other countries recently going into root 

crop production.National programs could take advantage 

of the present traing opportunities available to overcome 



the problem of inadequate qualified personnel in their 

root crop programs. 
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Interrelationships between yield 

  components and cyanogenic  potential and their 

influence on selection 

 

  B.W. Khizzah, J.B.A. Whyte & R. Van der Grift 
 

 

  Abstract Ten cassava clones were evaluated for 

sensitivity of their yield components across four locations 

and two seasons to understand the magnitudes and 

consequences of genotype by environment interaction, 

determine the interrelationships between traits and 

cyanogenic potential I  and the implications to selection. 

Combined analysis of variance indicate significant 

differences for genotypes and interactions were mainly 

due to change in ranking among genotypes. Genetic 

components of variance were much smaller compared to 

their respective error variances.Interaction variances 

involving locations and years indicate that the former are 

more important source of variations than the latter. Broad 

sense heritability were moderate (0.44) for tuber yield to 

high (0.69) for cyanogenic potential. Correlation 

coefficients indicate significant negative associations 

between cyanogenic potential and percent dry matter, 



tuber yield and tuber number (r = - 0.725, -0.127 and - 

0.111), respectively. Due to highly sensitive responses to 

environmental factors displayed by genotypes, to be 

effective and efficient, selections should be tested in 

target environments under the set of cultural practices for 

which selections are recommended. 
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Dry matter production and partitioning in 

cassava (Manihot esculenta) intercropped with 

maize or groundnuts. 

 

D.S.O. Osiru & S.K. Hahn 
. 

 

 Abstract. Data on dry matter production and partitioning 

in-cassava intercropped with either groundnuts or maize 

are presented and discussed. The experiment was carried 

out at IITA, Ibadan Nigeria using four improved cassava 

varieties (TMS 91934, TMS 30572, TMS 4(2) 1925 and 

TMS 84751). Each variety was grown sole or 

intercropped with either groundnuts (a local cultivar) or 

maize (an improved variety, T25R). Cassava was planted 

at the recommended spacing of 1 m x 1 m or 10,000 

plants/ha.Groundnuts were planted in double rows 

between cassava rows and 10 cm within the rows. In the 

cassava/maize  ,treatment, two maize plants were planted 

(50 cm apart)  between cassava plants within rows. Dry 

matter accumulation and leaf area development were both 

substantially greater in sole cropped than intercropped 

cassava. LAI were highest in TMS 91934 and TMS 

30572 which attained peak values of slightly over 3 at 



about 6  MAP in sole cropped cassava. TMS 4(2)1425 

and TMS 84751 attained significantly lower LAI. For all 

the varieties LAI were lowest when cassava was 

intercropped with maize suggesting that maize was the 

more competitive  species Total dry matter was similarly 

significantly higher in TMS 91934 and TMS 30572 but 

TMS 91934 allocated a greater proportion of the dry 

matter in the storage roots compared to TMS 30572 

which allocated a greater proportion of the dry matter in 

the stem.  Crop growth  rates followed similar pattern to 

LAI, With TMS 30572 producing the highest growth 

rates in sole crop. However, the highest yield (24 t/ha) 

was achieved from TMS 91934. 
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The use of needs assessment methodologies to 

focus technical interventions in root and tuber 

crop post-harvest systems: A case study to impove 

the marketing and post-harvest handling of 

cassava entering Dar-es-Salaam, Tanzania 

 

 G.T. Ndunguru, F.Modaha, 

 R.D. Bancroft, P.D. Digges, U. Kleih, 

 A.Westby & F. Mashamba 
 

  

 

 Abstract. The accurate targeting of research and 

 technology transfer strategies within root and tuber crops 

post-harvest system is essential to ensure that 

 developmental funds within national programmes are 

used to maximum advantage. Needs assessment studies 

have important roles to play in the initially defined 

problem areas. Such procedures must be cost effect and 

generate genuine information quickly and efficiently. 

This paper described the use of an urban demand/needs 

assessment strategy to define the problems evident in the 

marketing of fresh cassava roots in Dar es Salaam, 



Tanzania. By examining secondary data and collecting 

primary information from key participants in the 

marketing chain,the principle constraints and sources of 

cassava wastage within the system were identified as 

opportunities for possible technical interventions.  As 

results of these assessments, a more detailed case study 

was undertaken to quantify the losses of cassava within 

the system and,thereafter, and adaptive technology 

transfer programn was initiated to test, adapt and later 

disseminate element of the low cost ambient storage 

technology derived froil protocols developed by the 

Centro International de Agricultural Tropical (CIAT) and 

the natural resource Institute (NRI). Observations suggest 

that the adoption the ambient storage technique within the 

system will he reduce financial looses (both physical and 

financial) toll benefit of producers, marketing agents and 

consumers. 
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Yam- soya bean intercropping in the Guinea 

savanna zone of north Ghana 

 

 

A.Y. Alhassan 
. 

Abstract. A three-season yam-soya bean intercropping 

study was undertaken to investigate the compatibility of 

yam and soya bean in the same space and time. There was 

30% reduction in yam tuber yield due to soya bean 

competition. This was however offset by > 1.0 ton per 

hectare of soya bean. Results indicated the compatibility 

of yam and soya bean with tremendous advantage in 

agronomic and nutritional terms. 
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Potentials of root crop residues 

for livestock feeding in tropical 

Africa. 

0.0. Tewe 
. 

Abstract. Africans rural farming system is threatened by 

rising costs of inputs, labour and poor 

infrastructure.Additional income from crop residues 

particularly from root crops will enhance economic 

efficiency of the system, encourage on-farm processing 

and rural industrialization. Our studies reveal a loss of 

over 10 million tonnes of cassava residues in form of 

peels, stems and leaves annually in Nigeria. Threshing is 

an appropriate processing method for these residues as 

wholesome livestock feed ingredients. Levels up to 40% 

have been used in broilers, cockerels, layers and growing 

pigs, with satisfactory performance.Incorporating cassava 

leaves into root meals increases protein by 6% and is a 

suitable low-cost feed for layers. The use of these cassava 

residues for dry season feeding of sheep, goat and cattle 

have been demonstrated. Sweetpotato has tremendous 

potentials for providing energy and proteins for livestock 

feed as it has a  productivity of up to 40 tons per hectare 

in 4 -6 months. It is also not seriously competed for like 



cassava. Its use in livestock feed is limited by dustiness 

and microbial growth of dried tubers.Pelieted diets have 

been demonstrated to give satisfactory productivity in 

rabbits. Vines, leaves and tubers have also been manually 

pelleted to give balanced rations for livestock. Adoption 

of these rural-friendly technologies will enhance food 

sufficiency and socio-economic status of the rural poor. 
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SARRNET: cassava and sweet potato network for 

mitigation against drought and for food 

  security in SADC region 

 

  J.M.Teri, E.C. Carey, P. Ewell, 

  A. Muimba-Kankolongo, M.C.M. Porto 

  & K. Rockeman 
 

   

 Abstract. The Southern Africa Root Crops Research 

 Network (SARRNET) is a network for the Southern 

Africa Development Community (SADC). Its main 

purpose is to increase smallholder cassava and 

sweetpotato production, processing and utilization in the 

resource poor areas of Southern Africa through the 

adoption of improved varieties and practices, and the 

strengthening of national root crops research programs 

capabilities. SARRNET is funded by the United States 

Agency for International Development (USAID) and 

executed by the International Institute of Tropical 

Agriculture (IITA) and the International Potato Centre 

(CIP). This paper describes the goals and activities of 

SARRNET to mitigate against persistent droughts in the 



region to improve household food security and presents 

achievements to date. 
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Cassava and sweet potato processing and 

utilization in Tanzania 

 

 A. Kapande, R. Kapinga & E. Rwiza 

 

  
Abstract. In Tanzania almost 84% of the total cassava 

produced is utilized as human food, 15% is wasted and 

the remaining is used as a livestock feed. Of the total 

cassava produced, 30% is sold and 70% used for home 

consumption. 78% of the total cassa-Va produced is 

processed and 22% is used in fresh form. Major 

processed cassava products are dry chips (makopa) and 

flour that form almost 75% and wet starch 3%. Sweet 

potato is the third most important root crop after cassava 

and round/ irish potato. Storage roots and green leaves of 

sweet potato are used for home consumption. Vines are 

used as foliage particularly in the Northern and Southern 

Highlands zones.There is great diversity of traditional 

processing techniques particularly for cassava. Many 

processed products in thecountry are either dry or wet 

fermented. These have low market potential because of 



reduced attractiveness. In the past post-harvest research 

did not receive much attention in the country. However at 

present various ways to address post-harvest issues are 

being worked upon through introduction of new 

processing techniques, training demonstrations on the 

diversified uses of cassava and sweet potato. Also 

introduction of labour saving processing technologies and 

extension of shelf-life of processed and fresh products. 

While introducing any technology women 

are targeted groups because of their full responsibilities in 

post-harvest handling of root crops in the country. 

Collaboration is strengthened with the international 

collaborators such as CIP, NRI, IITA and the regional 

networks such as SARRNET (Southern Africa Root 

Crops Research Network). 
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The role of cassava production in poverty 

alleviation. 

 

 F.I. Nweke 

 
  

 

 Abstract. This paper based on data collected at farm level 

in cassava producing areas of Cote d'lvoire, Ghana, 

 Nigeria, Tanzania/and Uganda as part of the 

Collaborative Study of Cassava in Africa (COSCA) aims 

to show that cassava is an important cash crop and 

therefore plays a major role in poverty alleviation in 

producing areas. A large proportion of cassava, which is 

likely to be larger than most other staples, is planted 

annually for sale. In the cassava producing areas, cassava 

generates cash income for the largest number of 

households in comparison with other staples. Cassava 

planting for sale and the cassava production cash income 

were driven by improvement in access to market 

variables especially ease of access to market centers, 

services of cassava marketing middlemen, production 



credit, and postharvest handling technologies which 

facilitate access to product demand and input supply. 

These observations lead to the conclusion that, in 

 comparison with alternative staples, cassava is important 

not just as a subsistence or food security crop but as a 

 major source of cash income for producing households. 
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Collaborative study of cassava in  Africa 

(COSCA): some findings in  Malawi                           

 

 J. Mkumbira 
 

  

 

 Abstract. Only the broad characterization phase was 

 carried out in malawi. Two to five villages were selected 

  in each agro-ecological zone of che country following 

the COSCA procedure, the farmers ranked cassava third 

in importance after maize and beans or peas; government 

  policy encouraged maize production against cassava 

  production when the information was collected. Cassava 

plant pests/disease was very commonly cited as the 

cassava production problem. Earliness, low cyanogen 

level, and high root yield were, however, the most 

frequently mentioned attributes of genotypes desired by 

the farmers. Cassava was most widely used in the form of 

fresh root, chip/flour, and beverage. Women were solely 

responsible  for cassava processing in more than 95% of 

the villages.There is need to implement the rest of the 

COSCA surveys in order to verify these observations 

which are preliminary in nature. 
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Cassava processing technologyas a determinant of 

commercialization and farmers' varietal 

requirements in Ghana. 

 

J.A. Otoo, R. AI-Hassan, A.F.K. 

 Kissiedu & A.Y. Alhassan 
 

. 

 

 Abstract. In 1988, the International Institute of Tropical 

 Agriculture, in collaboration with CIAT, initiated the 

 Collaborative Study of Cassava in Africa to provide 

 baseline data that will support and guide research on 

 cassava by International Agricultural Research centres 

and National Agricultural Research Stations. This paper 

provides some of the findings of this study in Ghana and 

describes the relationship between cassava marketing and 

 processing, as well as varietal preferences for different 

 cassava products. A greater percentage of cassava is 

 processed in remote areas than areas linked with good 

 access roads. Also the greater the percentage of cassava 

 output marketed, the higher the rate of processing. Early 

 bulking (maturity) was the most widely cited attribute of 



  cassava genotypes desired by farmers. However, good 

  cooking qualities were desired in areas where cassava 

roots were used in fresh form and low cyanogens level 

was desired in areas where chips are produced. These 

have implications for for defining a focus in research on 

varietal development. 

 

 

 

 

 



Page 115 --------117 

Quelques causes du faible rendement du manioc 

en raciness tubereuses au Zaïre. 

 

D. Lutete, M. Bidiaka et K. Landu 
 

Resumé. II découle de 1'Etude Collaborative du Manioc 

en Afrique (COSCA) qu'au Zaïre, Ie rendement moyen du 

manioc en racines tubéreuses est de 9,5 t/ha. Ce 

rendement est Ie plus faible par rapport au rendement 

moyen des principaux pays producteurs de manioc en 

1'Afrique sub-saharienne. En vue d'identifier les thémes 

devant faire1'objet d'études pour améliorer ce rendement, 

des données partielles relatives aux facteurs de production 

du manioc collectées au Zaïre au cours des enquêtes 

COSCA ont été analysées et comparées à celles de six 

principaux pays producturs du manioc en Afrique sub-

saharienne. Le faible rendement du manioc en racines 

tubéreuses au Zaïre est dû à 1'inéfficacité de transfert des 

technologies des Centres et Stations de recherche du pays 

vers les paysans et à 1'absence au pays d'une politique 

d'encadrement et de financement des activités agricoles. 

Dans tous les villages enquêtés, 1'utilisation des vari étés 

ameliorées du manioc et des engrais chimiques estnulle et 



aucun paysan n'engage une main-d'oeuvre supplémentaire 

à la main-d'oeuvre familiale. Les écartements entre les 

cultures et leur disposition spaciale sont subjectifs. Le 

labour minimum avec la houe, le non respect du 

calendrier agricole, le sarclage tardif et déficitaire 

conséquences d'une main- d'oeuvre insuffisante et le 

manque d'engrais nécessaire pour suppléer à la pene de la 

matiére organique après incinération des champs 

constituent des contraintes importantes à 1'amélioration 

de la productivité du manioc. 

 

 

 

 

 

 

 



Page 118------120 

Some determinants of cassava yield in Nigeria. 

 

 

B.O.Ugwu and O.Ajobo 

 

 

Abstract.Cassavaproduction is increasing in Nigeria.The 

production increase is due to increases both in cassava 

land area and in root yield.Cassava root yield is 

significantly higher in Nigeria than in any of the other 

major producting countries in Africa.Cassava root yield 

responds positively to the use of purchased inputs.The use 

of purchased inputs is relatively high in Nigeria,which 

helps to explain why the root yield is relatively high in 

the country.Cassava root yield can be increased further by 

widening the use of the purchased inputs especially 

improved cassava varieties. 
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Comparative study of production labour for 

selected tropical food crops (cassava, yam, maize, 

and upland rice) 

 

 Muamba Tshiunza 

 
Abstract. The paper compares field production labour 

requirements among four food crops, namely cassava, 

yam,maize, and rice. Results show that field production 

labour is highest in yam (224 mandays/ha) and lowest in 

maize (151 mandays/ha). It is significantly higher in rice 

(201 mandays/ha) than in cassava (183 mandays/ha). 

Bulkinessof planting materials and harvest output, and 

crop plant density are the main sources of differences in 

field production labour among crops. 
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The viruses and virus diseases of cassava in 

Africa: what is the magnitude of the problem? 

 

 

    J.M. Thresh1, D. Fargette & 

    G.W. Otim-Nape 
 

       

 

    

 

   Abstract. The title of this paper raises a rhetorical 

   question because there is insufficient evidence to 

provide a definitive answer or even a provisional one. 

This is because only three of the eight viruses known to 



infect  cassava in Africa have been studied in any detail. 

The other five have been isolated quite fortuitously and 

not as a consequence of systematic research. The 

prevalence and importance of African cassava mosaic 

disease is widely recognized but the overall research 

effort has been totally inadequate in relation to the scale 

of the problem. Cassava brown streak disease has 

received even less attention although it has been known 

since 1936 and recent surveys have shown it to be 

prevalent in parts of eastern and southern Africa. This 

paper will emphasize the limitations of the information 

available on the viruses and virus diseases of cassava and 

stress the need for a greatly  increased research effort in 

the very diverse agro-ecological zones in which the crop 

is grown in Africa. 
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Biological control as an integrated pest 

management (IPM) strategy to control cassava 

mealybug (phenacoccus manihoti) matile-ferrero 

(hemiptera: pseudococcrdae) and cassava green 

mite (Monony-chellus tanajoa) (Bondar) (Acari: 

tetranichidae) in Zambia. 

 

 

 M.K. Sakala, J. Chakupurakal, C. 

 Malambo, M. Mebelo & S. Kunda 
 

 Abstract Twice yearly surveys were carried out since 

 1986 in six provinces in Zambia where cassava was 

 severely damaged due to Cassava Mealybug (CMB) and 

 Cassava Green Mite (CGM). Six species of natural 

enemies against CMB were released since 1986 by aerial 

and ground releases in all the pest affected areas. One of 

the natural enemies, Epidinocarsis lopezi released against 

CMB successfully got established through out the cassava 

belt.Mealybug populations declined gradually and by 

1990 a pest - parasitoid equilibrium situation was 

reached. Thus  the National Biological Control 



Programme of Zambia ,largely succeeded in the 

biological control of CMB and  efforts are being made to 

consolidate this success. However, there do appear to be 

limited, local outbreaks of mealybugs still occurring 

largely due to chronic infestations of the type which have 

been observed elsewhere in Africa on cassava grown 

under exceedingly poor agronomic conditions, especially 

exhausted soils with inappropriate planting times. 

Therefore a closely targeted research activity is being 

carried out in collaboration with Southern Africa Root 

Crops Research Network SARRNET) staff based in 

Zambia in order to overcome these occurrences The 

thrust of the project at the present time, is to screen 

candidate predatory mites to subside the mounting 

infestations of cassava green mites. Since 1989 several 

shipments of three species of predatory mites 

lyphlodromalus manihoti Neoseiulus idea and 

Typhlodromalus aripo have been recovered in reasonable 

numbers from release fields in Luapula Province three 

months after releases. They could not be recovered in 

subsequent follow-up surveys. This paper summarises the 

evidence for the impact of biological control on pest 

populations and damage. 
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Identification and characterization of Fusarium 

spp. associated with cassava chips. 

 

 

 

W. Msikita1, J.S. Yaninek, 

M. Ahounou1, R. Fagbemissi, 

F. Hountondji & K. Green 
 

Abstract. Cassava chips are an important form of 

preserved food product in West Africa. In storage, the 

quality of chips deteriorate within three months. A study 

was conducted to identify, and characterize fungi 

associated with the deterioration of the stored chips. 

Chips were collected from over 100 sites in four countries 

of West Africa, and infected portion were cut out and 

cultured on potato dextrose agar (PDA). Fungi growing 

on the media were observed under a compound 

microscope, and species identified  using standards.  Four 

species of Fusarium (avenacewn, moniliforme, 

semitectum, and solani) were isolated from over 75% of 

collected chips. There was no association of species with 



site of collection.  F. moniliforme was the most prevalent 

species. Conidiation and growth of the species was 

observed under four ranges of temperature 

(20,25,30,35°C), light and dark incubation. Growth and 

conidiation varied by species, and was significantly 

affected by temperature, but not light. For all species, the 

best growth was attained at 25°C, and least at 35°C. In 

pathogenicity studies of two weeks old transplanted 

cassava stems (Cultivar "Agriculture"), F. solani and F.  

Moniliforme induced variable degrees of wilting. This is 

the first report of F. Moniliforme causing 

disease on cassava. 
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A survey of weeds of cassava 

(Manihot esculenta Crantz) inSaiima District in 

Central Malawi 

 

 B.C. Munthali 

 
 Abstract. A survey of cassava weeds was carried out in 

 farmers' fields in two agro-ecological zones in Salima 

 district in Central Malawi. The principal weed species 

 were: Panicum maximum Jacq, Cynodon dactylon (L) 

Pers.and Digitaria sanguinalis (L) Scop. There were 

differences between agroecological zones. P. maximum, 

D. sanguinalis. Ageratum conyzoides L. and  Nicandra 

physahides L. were major weeds in upland zone. 

Whereas, Portulaca oleracea L., Cyperus esculentus L. 

and C. rotundus were weeds of lowland and 

hydromorphic areas.Weed management practices adopted 

by farmers include: hand pulling, hand hoeing and early 

planting. In upland zone hand hoeing and early planting 

were the most common methods. Slashing and burning 

was a common  method of weed control in lowland zone. 



It is concluded that farmers’ knowledge and perception of 

weeds should be considered when devising an integrated 

weed management strategy. 
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Description d'une methode d’evaluation du 

pouvoir pathogene des isolats de Armillaria 

Heimli, agent pathogene du pourridie du manioc 

 

 

C. Makambila et V.U. Loubacky 



 
Resume. Deux méthodes d'inoculation artificielle 

 permettant d'évaluer la sensibilité des cultivars de 

manioc vis à vis des agents fongiques responsables du 

pourridié du manioc ont été décrites.  II s'agit d'une 

premiére méthode couramment utilisée en inoculation 

artificielle, et une nouvelle mise au point, et qui permet 

d'obtenir rapidement des résultats sur la sensibilité des 

cultivars de manioc inoculé avec Armillaria heimii.  La 

premiére méthode consiste à mettre en contact un 

fragment de tige de manioc (long de 4 à 5 cm) 

préalablement infecté par1'agent pathogéne, avec la tige 

de manioc au voisinage du collet de la plante à 10 mm de 

profondeur.  Les résultats sont obtenus par cette méthode 

aprés une durée comprise entre trois à huit mois selon 

1'âge de la plante inoculée. La deuxiéme méthode 

consiste au contraire à inoculer des fragments de tiges de 

manioc âgées. L'inoculum constitué par une pastille de 

gelose contenant 1'agent pathogéne est déposé au niveau 

de la blessure réalisée sur la tige au moyen d'une 

emporte-piéce.  Dans ce cas, la réussite de 1'inoculation 

nécessite un taux d’humidité relative élevé. La sensibilité 

du cultivar, à 1'agent pathogéne est évaluée par les 

dimensions des nécroses obtenues sur les tissus sous 

épidermiques des tiges de manioc.  Les superficies des 



nécroses obtenues sont évaluées et comparées avec celles 

obtenues sur d'autres cultivars. Les cultivars de manioc 

 les moins sensibles sont ceux sur lesquels les nécroses 

 formées sont de petites dimensions. 
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The Pathogenicity of Neozygites cf.floridana 

(Zygomycetes:entomophthorales) to the cassava 

green mite,Monoychellus tanajoa 

(Acari:tetranychidea) 

 

G.I.Oduor,J.S.Yaninek and G.J.de Moraes 

 



 
 

Abstract.The cassava green mite,Mononychellus tanajoa 

(Bonda)causes cassava yield losses of up to 80% in 

Africa.Emphasis on its biological control is laid on the 

use of predatory mites.Reports of Neozygites cf.floridana 

(Weiser and Muma) causing epizootics among 

populations of M.tanajoa aroused interest in the use of 

this fungal pathogen as a biological control agent.The 

pathogenicity of this fungus to the active development 

stages of M.tanajoa was tested at 28°C, 12L-.2D 

photoperiod and 90-100% RH. Both the percent mortality 

and time to death after infection were significantly 

affected by the mites developmental stage. Mortality 

among larvae (77.8%) and  protonymphs (74.0%) was 

significantly lower than among adult females (96.9%) and 

males 98.2%). The period of time from infection to death 

were significantly longer among larvae and protonymphs 

(76.3 and 77.2 hr,respectively), compared to adult 

females and males (66.9 and 58.7 hr, respectively). 

Between 75.7 and 93.2% of the infected mite died during 

the scotophase. 
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Effect of soil fertility and planting time on the 

incidence of cassava green mite (CGM) 

(Mononychelus tanajoa Border)   

 

                                                     

 

 M. Gethi & A.S. Aziz                      

 
  

 

  Abstract. Field experiments were conducted at Coastal    

  Region of Kenya to investigate the effect of Nitrogen, 

phosphorus, potassium and planting regimes on the    

  Population build up of CGM.Results  indicated that 

CGM population was significantly reduced by nitrogen 

application. Cassava crop planted at the onset of ranfall 

had significantly (P = 0.05) more CGM than crop that 

was planted one month later. However mean CGM counts 



were negatively correlated to months of growth although   

the monthly means  were significantly (P =0.05) different,  

with the months with lowest rainfall recording high CGM 

numbers. There are indications that plant age, rainfall and   

the amount of nitrogen available are the key factor 

determining CGM population buildup.                     
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Outbreak of a new tuberous root  mealybug 

(Stictococcus vayssierei) 

[Homoptera:Stictococcidae] of cassava          

 (Manihot esculenta Crantz) in Cameroon                               

 
                                                     

J.M.Ngeve 
                                                     



 

  Abstract.The  new cassava tuber mealybug( Stictococcus 

vayssierei) is a homopteran wincompetemetamorphosis 

the pupal stage is absent. The female is research centre. 

more common and is dark-brown to dark-red in 

colour,circular and flattened and produces a white cottony 

wax at the pointof attachment to the host. Reproduction is 

mainly parthenogenetic, and the life cycle may be 

completed in 3 weeks.The insect has a wide host range 

attacking plants such as cassava (Manihot esculenta), 

cocoyam.  (Xanthosoma sagittifolia and Colocasia 

esculenta)  groundnuts(Arachis hypogoea), soybean 

(Glycine max), plantains (Musa spp.), cocoa (Theobroma 

caco) and Chromotoena odorata. In cassava,above-

ground symptoms of attack are extensive leaf-fall, wilting 

and tip dieback. Below-ground, many rootlets are 

produced at the  nodes of cuttings, and cuttings, roots and 

tubers are lined with masses of larvae and female 

adults,making the tubers unpleasant to look at, thereby 

reducing their market value.The insect is more severe in 

the dry seasons,in  mixed cropped plots, where shallow 

cultivation has been done and ,in soils of depleting 

fertility.Use of tolerant varieties,  biological control, deep 

cultivation and monocroppmg may be the only 

exploitable control measures for now. 
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Rate of re-infection and             

prospects for control of African cassava mosaic 

disease in  southern Africa.                     

 

                                                      

 

 A Muimba-Kankolongo, J.M. Teri,        

 N.M. Mahungu, M.C.M. Porto, C. Jerico,   

 J. Mukumbira. A. Zacaria & E. Kanju          

 
 

  Abstract. The reinfection rate and spread of the African 

  Cassava Mosaic Disease (ACMD) within plots of 

cassava (Manihot esculenta Crantz) plants grown from 

either  symptomless or diseased cuttings of various clones 

were evaluated in different agroecological zones of 



Southern Africa. The study assessed the feasibility of 

crop sanitation  as a method of control of ACMD across 

the region and to identify sites of high and low disease 

pressure that can be used for screening for resistance to 

the disease andmultiplication of healthy propagation 

materials. Cassava    genotypes, source of cuttings, 

location; seasonal weather changes and vector (whitefly) 

population each had an effect on ACMD development. 

Higher incidence and seventy of ACMD were observed at 

mid and low altitudes during the warm periods when the 

whitefly population and activity were highest, and in plots 

with cuttings obtained from diseased plants of susceptible 

clones. ACMD control could be achieved in locations 

with high disease pressure by introducing resistant or 

tolerant clones whereas in those areas withlow disease 

pressure, crop sanitation by selection of ‘clean’ planting 

materials and roguing of diseased plants can be used as an 

effective control approach. 
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Characterization of isolates of Colletotrichum 

gloeosporioides penz.f.sp.manihotis from  

susceptible cassava cultivars in Cameroon. 

 

D .N Akonumbo  and J.M. Ngeve 

 

 
Abstract.Four fungal isolates (E,G,I and J),obtained from 

cankers of local Cameroonian cassava cultivars,were 

identified as Collectorichumgloeosporioides f.sp. 

manihotis,casusal agent of cassava anthracnose 

disease,and differentiated and characterized on the basis 

of cultural features and coindial structure and size.All 

isolates had branched septate mycelia.Isolate E was 

generally olive green,isolate G grayish-black,isolate I 

white and thin,and isolate J white and fluffy.Although 

coindial shapes varied tremendously,all four isolates had 

branched septate mycelia.Isolate E was generally olove 

green,isolate G grayish-black,isolate I white and thin,and 



isolate J white and fluffy.Although conidial shapes varied 

tremendously,all four isolates had ellipsoidal canidia as 

the main conidial shape. Isolates also varied in the degree 

of sporulation,with isolates E and J producing the most 

conidia.The coloured isolates,E and G,grew faster than 

the white isolates I and J.Characteristics such as growth 

rate,spore size and degree of sporulation were not useful 

in characterizing individual isotates.Observation 

regarding the usefulness of the various in –vitro features 

in characterizing the anthracnose fungus are discussed.  
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Importance de I'acariose et mécanismes de resistance 

des différentes variétés de manioc contre I'acarien 

vert.                 

                                                   

 P. Ndayiragije                                                

 

Problématique 
 

 L’acarien ven du manioc, Mononychellus tanajoa    

 (Bondar) (Acari:Tetranychidae) est le deuxiéme   

 Ravageur exotique du manioc au point de vue ampleur  

des dégâts, aprés la cochenille et a été, comme cette   

  derniére, introduit accidentenement en Afrique à  partir 

del'Amérique du sud.Cet acarien a été signalé sur Ie 

continent africain en Novembre 1971 à   Kampala 

   (Nyiira, 1972); ce ravageur a été observé  pour la 

  Premiére fois au Burundi fin 1974 (Autrique,  1975). Cet 

arthropode s’est rapidement dispersé en  Afrique, en 10 

ans il avail déjà couvert toute la ceinture africaine propice 



à la culture du manioc  (Yaninek 1988). Bien quo Ie 

manioc soit toujours présent sur le terrain les 

forte.populations de 1’ acarien se développent surtout en 

saison séche alors qu’en saison des pluies, les populations 

de ce ravageur sont faibles ( Nyiira 1972, Yaninek et al. 

   1989a,Yaninek et al.l989b). 

      Ces acariens sont confinés à la face inférieure des 

jeunes feuilles sur lesquelles ils s'alimentent en 

   introduisant leur stylet dans les tissus cellularies et en  

   suçant leur contenu. Lors de fortes infestations, 

   les feuilles du sommet sont rabougries, déformées 

    et prennent une forme de griffes et finalement 

     tombent prématurément (Nyiira, 1972). Au cours de la 

    période de graves infestations, la croissance de la 

    plante est ralentie, donnant naissance à des entre- 

    noeuds courts (Autrique 1975).Les pertes de rendement 

pour les différents paramétres de production du manioc 

sont variables pour les tubercules frais ces chutes de 

rendement de 30 % à 80 % (Yaninek et al. 1988), quant 

     aux feuilles, Nyiira (1972) signale des baisses 

     pouvant atteindre 75% et celles des boutures varient 

     de 19 à 67 % selon la sertsibilité de la variété (Byrne 

     et al.l982b)  et les variétés tolérantes sont déjà 

     connues (Byrne et al. 1982a, Byme et al. 1982b). 

     Les etudes déjà réalisées afin de réduire les dégâtes 



  causés par ce dépredateur montrent quo la lutte 

  chimique  n'est  pas  économiquement  et 

  écologiquement efficace (Nyiira 1980, Byrne et al. 

  1983). En effet certains auteurs confirment Ie 

  developpement des pullulations des acariens suite 

  aux pulvérisations des acaricides et ces punulations 

   sont dues à 1’exacerbation de la fécondité (Leigh et 

   al .l980 et Boykin et al. 1982), au developpement 

   de la résistanceyacespesticides(Gouldetal.l982e 

   Fereusson-K 1991), à 1' élimnation des enneims 

   naturels du ravageur, soit directement en_uant ces 

   auxliaires( Abou-A 1985; De Bach 1991) soit 

   indirectement suite à 1’accumulation de ces produits 

   agrochimiques dans Ie corps de leurs proies qm 

   deviennent toxiques (MacClanahan 1967). 

       Des cas d'irritation ou de repulsion dûs aux 

    acaricides sur les ennemis naturels surtout les 

   phytoseiidés sont déjà reportés (Penman 1988). Par 

   ailleurs, Chez les Tetranychidés, leur reproduction 

  arrhénotoque a une action detnninante qui contnbue 

   à déveloper rapidement la résistance aux acancides 

   (Croft et al. 1988). La lutte chimique centre M. 

    tanajoa n'est pas économiquement été écologiquement 

   justfié en Afrique et au Burundi en l’occurence ou 

   tous les pesticides sont importés et occasionnent 



   l’hémoragie des devises, et de plus les champs de 

   manioc ont des dimensions trés petites (<6 ares )et 

    ces champs sont éparpillés en milieu rural oú la 

    population humaine consommé les feuilles de manioc 

    comme légumes;l’utilisation des acancides risquerait 

    de provoquer des intoxications à cette population 

    humaine L-amenagement des techniques culturate 

    conçues dans Ie cadre de la lutte intérée contre les   

organismes nuisibles des cultures a déjà prouvé on 

efticacité dans 1’amélioration de la production agricole. 

les fortes populations de l-acanen vert du manioc sont 

observées pendant la saison séche (Yaninek et al., 

1989a;Yaseen et al. 1977) et le stade  phénologique Ie 

plus vulnerable de la plante est de 2  à 9 mois (Nyiira 

1977).  

          Le choix judicieux de la période d’installation 

   des champs au début de la saison des pluies 

    permettrait de limiter les dégâts causes par M.tanajoa 

    Su manioc (Byne et al. 1982b). La lutte contre cet 

   acarien,ravageur exotique introduit accidentellement 

en  Afrique (Nyiira l972) à partir de 1'Aménrique du 

    sud, s’inscrit dans Ie cadre de la lutte biologique 

classique (Lyon 1974). Cet acarien phytophage est 

associé avec des ennemis naturels, dans son milieu 

 



  d'origine qui, avec 1'action combinee de 1'utilisation 

  des varietes adaptees et du climat controlent 

  efficacement les populations de ce ravageur en 

  gardant les niveaux des populations du ravageur sous 

  un seuil de toldrance economique (Nyiira, 1976; 

  Bellotti et al., 1987). Ce déprédateur a été introduit 

  en Afrique sans son cortége parasitaire de son milieu 

  d'origine, il a trouvé dans ce nouvel environnement 

  une faune auxiliaire inadaptée à son contrôle et par 

  conséquent cet arthropode exotique développe 

  réguliérement de fortes pullulations surtout en saison 

  séche(Bymeetal., 1983). Ainsi la meilleure stratégic 

  de lutte contre 1'acarien vert du manioc devrait être 

  orientée vers la mise au point d'un systéme intégrant 

  1'amélioration des techniques culturales, 1'utilisation 

  des variétés tolérantes et la lutte biologique faisant 

  appel a 1'introduction des ennemis naturels à partir 

 de 1'Amerique latine, milieu d'origine du ravageur. 

     Dans cette optique, trois themes de recherches 

 ont été retenus par 1'ISABU pour mettre au point 

 une strategic de lutte permettant de reduire les dégâts 

 causés par M. tanajoa au manioc. 

   -étude de 1'incindence de 1'acariose sur la production 

du manioc en relation avec la date de plantation et la           

variété; 



 -  identification des varietes de manioc tolerantes 

     à 1'acariose; 

 - La lutte biologique par 1'introduction des 

     ennemis naturels à partir de 1'Amérique du sud, 

     milieu d’origine du ravageur. Dans la présente 

     note, nous discuterons de 1'importance de 

     1'acariose et de quelques mécanismes 

    développés par la plante contre ce ravageur 
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Role of amino acids in resistance of cassava to 

green spider mite (Mononychellus tanajoa 

Bondar) 

 

 E.N. Nukenine, A.G.O. Dixon  & 

 

 A.T. Hassan  



 

  Abstract. Studies on cassava, Manihot esculenta Crantz 

 were carried out at the IITA, Ibadan, Nigeria in the dry 

 season of 1992 to investigate the relationship between 15 

 foliar amino acids (aspartic acid, threonine, serine, 

glutamic acid, proline, glycine, alanine, valine, 

methionine,isoleucine, leucine, tyrosine, phenylalanine, 

lysine, and arginine) and field resistance to green spider 

mite, Mononychellus tanajoa Bondar. The 11 cassava 

cultivars with varied resistance to M. tanajoa were used. 

Mite population, damage and the 15 amino acids in these 

  cultivars were estimated. Glutamic acid was the most 

  concentrated while methione was the least concentrated 

  amino acid in the cultivars. The cultivars varied (P < 

0.05) in their concentrations of threonine, glutamic acid, 

alanine and lysine for data pooled over the 3rd, 9th, and 

15th fully expanded leaves. Principal component analysis 

revealed that phenylalanine, tyrosine, leucine, isoleucine, 

glutamic acid and aspartic acid were the important in 

grouping the cultivars. But mite damage reduced with 

higher levels of phenylalanine, tyrosine and isoleucine. It 

is proposed that breeding for cultivars with high foliar 

concentrations of phenylalanine, tyrosine, isoleucine, 

glutamic acid and aspartic acid will reduce leaf damage 



by M. tanajoa and improve the level of cassava resistance 

to it. 
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  Rhizosphere microorganisms of 

  cassava and their effects on 

  plant health 

 

  A.F. Sanusi & T. Ikotun 
 

  Abstract. In the 1989/90 and 1990/91 respectively, 59 

  and 50 different species of fungi and nine species of 

  bacteria were isolated from the rhizospheres of seven 

different cultivars of cassava of different HCN content. 



  HCN content did not affect the number of 

microorganisms in the rhizospheres. Different 

microorganisms appeared at different period of the 

growing season so that there was never a vacuum. 

Whereas many microorganism established a relationship 

with the crop and its rhizosphere deriving nourishment 

from there and probably returning some nutrients for the 

benefit of the plant, some established a parasitic 

relationship with the plants causing their roots 

 and tubers  to rot. These include Botryodiplodia 

 theobromae. Sclerotium rolfsii, Sphaerostilbe repens and 

 Fusarium solani.  Several other microorganisms with 

 predatory tendencies and antibiotic productive abilities 

 were isolated. These were Trichoderma viride, T. 

 longibracyatum, T. hargzianum, Aspergillus 

ocharaceous,Bacillus subtilis. Bacillus cereus, 

Pseudomonas fluorescens and a number of others not 

fully tested in this study. It is our belief that these 

antagonistic microorganisms serve to keep the population 

of plant pathogen in check in the soil thus protecting the 

tubers from root-infecting fungi. 
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Mycorrhizal inoculation and mulching 

applications for continuous cassava production 

in alley cropping systems. 

 

O. Osonubi, I.E. Okon, 0. Fagbola & 

I.J. Ekanayake 

 
. 

Abstract. The influence of continuous mulching and 

 vesicular-arbuscular mycorrhizal (VAM) inoculation on 

 cassava (Manihot esculenta Crantz) was evaluated at the 

 top of a slope under alley-cropping system with different 

 hedge row trees. VAM inoculation had no effect on 

cassava root yield in year one, until years two and three 

of alley cropping when the root yields were significantly 

increased (15-30 t/ha) over the uninoculated cassava 

plants (5-141/ ha), at each year, cassava root yields in the 

uninoculated plots did not differ from each other 

irrespective of hedge rows. In inoculated plots, root yield 

of cassava alley cropped with Gliricidia was about 90-

100% greater than those of cassava alley-cropped with 

Senna and control (without trees) cassava during the third 

year of alley- cropping. In year four of the experimental 

period, VAM inoculation had no effect on the cassava 



root yield except when fertilized. In another experiment, 

cassava root yield was evaluated with hedge rows of 

Leucaena, Senna and their mixtures at the middle of slope 

and Gliricidia, Senna and their mixtures at the summit of 

slope duri ng the second year of alley-cropping. Root 

yields were greater for inoculated than uninoculated 

cassava at both of these two parts of the slope. At the 

middle of slope in which the soil was less infertile, the 

different hedge rows and their mixtures, with and without 

mulching, had no effect on the cassava root yield when 

inoculated or uninoculated. In the summit of slope where 

the soil was augmented with basal dressing of fertilizer, 

root yields of cassava alley cropped with Gliricidia and 

mixed Gliricidia/Senna were greater than those of other 

treatments. Continuous cassava-based alley cropping with 

mycorrhizal inoculation requires minimal fertilizer 

application every two or three years for optimum 

productivity. 
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Performance in three agroecologies of virus-

tested cassava genotypes derived from 

meristem culture 

 

A. Akano, S.Y.C. Ng, R. Asiedu & 

G. Atiri 

 
 

 Abstract. Cassava cuttings derived from in - vitro plants 

 indexed for African cassava mosaic virus (ACMV) and 

 cuttings from farmers' fields in representative locations 

 were planted in replicated trials in the humid rainforest 

 (Onne), forest-savanna transition (Ibadan) and northern 

 guinea savanna (Zaria) agroecologies in Nigeria. Seven 

 cassava genotypes with varying susceptibility to African 

 cassava mosaic disease (ACMD) were used. The yield, 

 incidence, and severity of the disease on the two sets of 

 

 planting materials at these locations were compared and 



 related to activities of the whitefly (Bemisia tabaci) 

vector. Vector population, ACMD incidence, and severity 

were highest (p=0.05) on plants established at Ibadan 

followed by those at Onne and lowest at Zaria. Also, 

whitefly population was  significantly correlated (p=0.05) 

to the disease severity in the three agroecologies. Among 

plants obtained from fanners fields genotypes TMS 

30001, TMS 30572 and TME1 (in Ibadan) and TME1 (in 

Onne) had lower (p=0.05) disease incidence and severity 

than the others. In contrast to the other two locations, 

disease was observed in genotypes TMS 91934 and TMS 

63397 obtained from farmers' field in Zaria, and this was 

 probably due to infection from the propagative cuttings. 

 All cassava plants from tissue culture material that were 

 virus-tested,  and those presumably clean from farmers' 

 field were not reinfected througout the growth cycle. 

This indicates absence of spread of the disease within the 

field in the northern guinea savanna agroecology.  In 

terms of storage root yield, only  plants of TMS 4(2)1425 

from farmers’ field had a significantly lower yield 

(p=0.05) than those from tissue culture materials in Zaria. 

Source of plantable stems did not influence yield. In 

zones with low ACMD pressure, phytosanitary measures 

such as use of virus-tested propagules, could potentially 

reduce the spread and severity of the disease. However, 



this is unlikely to succeed in zones with high infection 

pressures such as the humid rainforest and forest-savanna 

transition zones of Nigeria. The use of virus-tested 

materials would have to be supplemented with the use of 

resistant plants. 
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An overview of the present situation of cassava 

diseases in West Africa 

 

 K. Wydra & W. Msikita. 
 

  

 

 Abstract. Surveys on the importance of cassava pests and 

 diseases were conducted in Ghana, Benin, Nigeria and 

 Cameroon in collaboration with the national programs. 

Two hundred-thirty four sites evenly distributed across all 

  ecozones where cassava is grown were inspected in the 

 



  dry and wet seasons. An overview is given on the 

situation of the most important diseases in the four 

countries in the wet season in 1994. Cassava mosaic 

disease (CMD) was identified as the most prevalent 

disease with a site incidence near 100 % in all ecozones. 

Nevertheless, low average plant incidence was regionally 

observed in different ecozones (Cameroon, wet savanna: 

29%, Cameroon, mountain forest: 38%, Benin, transition 

forest: 45%;, whereas in most other regions and ecozones, 

plant incidence was between 64% and 97%. The average 

severity of infected plants (ASIP) varied between score 

2.2 (Benin, transition forest) and score 3.4 (Cameroon, 

wet savanna) on a 1 to 5 scale. Cassava bacterial blight 

(CBB) was present in all ecozones across countries with a 

regional importance in the transition forest (50% site 

incidence) and the savanna zones (wet savanna: 60% site 

incidence, dry savanna: 42% site incidence) and a low 

site incidence in the rain forest (24%). Plant incidence 

was highest in the wet savanna zone (34%). 

Average severities of infected plants between score 2.5 

 (dry and wet savanna) and score 3.1 (transition forest) 

were observed. Site and plant incidence of cassava 

anthracnose disease (CAD) were high across countries in 

the rain forest  (90% and 64%, respectively) and 

considerable in the  transition forest zones (55% and 



26%, respectively), while in the savanna zones, this 

disease was less, and in the mountain zone (site 

incidence: 19%, plant incidence: 4%) not important. A 

high variation in ASIP between score 2.0 (dry savanna) 

and score 4.7 (mountain zone) was recorded.Cercospora 

leaf blight (CLB) and brown leaf spots (BLS) were 

frequent in all ecozones, mostly with high plant  

incidence between 51% (BLS, mountain zone) and 97% 

  (CLB, mountain zone), while white leaf spots were more 

  expressed in the rain forest zone (plant incidence: 62%). 

  The ASIP was low (below score 2.5) for the three 

Cercospora diseases. Recommendations are given for the 

development of control strategies adapted to local 

conditions, and research needs are prioritized. 
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 Evaluation of newly improved cassava varieties 

for Nigerian ecologies.                          
 

                                                     



 

 E.C. Nnodu1, J.E. Okeke &                 

 A.G.O. Dixon                             

 
  

 

  Abstract. Two sets of newly developed cassava 

genotypes NR8082, NR 8083, NR 8210, NR 8212, NR 

8mNR   83107 NR 41044, NR 8230 (1990 Entries) and 

TMS81/00110, TMS 82/00661, TMS 82/00058, TMS 81/ 

01635, TMS 90257, TMS 50207, TMS 84537, NR 8208 

(1991 Entries)were evaluated for yield and resistance of 

   nests and diseases in different agroecozones in Nigeria 

   They were tested with andwithout fertilizer applied 

against the most widely adopted improved variety (TMS 

30572) and the best local variety in each location. For the 

1990 Entries, NR 8083 yielded highest in each location 

with or without fertilizer.For the l991 Entries,TMS90257 

yielded best with fertilizer applied at Uyo, Sabon Gida, 

Igbariam and Vom. All the new varieties yielded better 

than the local variety in and each location. African 

Cassava Mosaic Virus and Cassava Green Mite were 

respectively the most  important pest and disease in the 

Humid Forest Zone.Based  the data collected, varieties 

NR 8082, NR 8083, NR 8212 and NR 83107 from the 



l990 Entries and TMS 90257 ,TMS84537 TMS 

82/00661.TMS 82/00058 andTMS81/ 00110 from the 

1992 Entries were recommended for release to farmers. 
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 Genotype x environment interaction and stability 

analysis of cassava genotypes evaluated in Ghana 

 

 

 R. Sagoe, A.F.K. Kissiedu, J.A.  Otoo, 

 J.J. Afuakwa, A. Asare-Bediako, 

 E.Okai, 0.0. Okoli & A.G.O. Dixon 
 

 



Abstract. Multilocational trials were conducted with 10 

cassava genotypes (7 improved and 3 locals) to identify 

high yielding and stable genotypes for the cassava 

growing areas of Ghana. Combined analysis of variance 

showed significant genotype x environment interaction. 

This was attributed to highly significant genotype x 

location (G x L), genotype x year (G x y) and the 

genotype x location x year (G x L x y) interactions (p < 

0.01). Stability analyses of the cassava genotypes to 

assess the magnitude and influence of G x E  interactions, 

estimate broadsense heritability for yield and were 

conducted using various statistical approaches. 

Heritability estimates were high for root number (0.97), 

top (shoot) yield (0.86) and dry root yield (0.91). The 

phenotypic and genotypic coefficient of variability for 

yield and root number were about the same.Cassava 

genotypes with mean dry yields above grand mean 

 (> 6.55 t/ha), low coefficient of variation (< 44.6%) and 

 regression coefficient of about 1 were considered stable. 

 Dry root yield among improved genotypes ranged from 

 5.25 t/ha to 9.81 t/ha. TMS 50395 produced the highest 

dry root yield of 9.81 t/ha. The lowest yield was recorded 

on the local, Katawia (3.28 t/ha). The four stability 

methods used differed in identifying stable genotypes. 

Shukia method ranked TMS 30555 as the most stable for 



yield.Finlay and Wilkinson ranked TMS 4 (2)1425 as the 

most stable whilst Francis and Kannenberg ranked TMS 

30572 as stable genotypes for dry root yield. The 

coefficient of determination (r
2
) synonymous with 

Eberhart and Russel's deviation from regression mean 

square ranked TMS 91934 as the most stable for yield. 

The rank totals of all 4 stability methods used identified 

TMS 50395 which also produced the highest dry root 

yield as the clone with the most stable genotype for yield. 
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A linkage map of cassava (Manihot esculenta 

Crantz): a genetic tool for the enhancement 

 of virus resistance and culinary 

 qualities of cassava 

 

 



 M. Fregene, M. Bonierbaie, F Angel, 

 R. Gomez, F. Rodriguez, M. Maya, J. 

 Tohme, C. Iglesias, W. Roca, A. 

 Dixon, G. Thottappilly & M. Quin 

 
  Abstract. A molecular linkage map of cassava (Manihot 

  esculenta Crantz), to increase the efficiency of 

introgression of specific chromosomes or chromosome 

  fragments from exotic cassava germplasm into various 

  genetic backgrounds and localization of genes of interest 

  in cassava improvement schemes, is being drawn from 

F1 segregation data of single does polymorphisms of 

RFLP and RAPD markers. The mapping effort involves a 

population of ninety plants derived from a cross between 

two elite cassava lines, MNg2 (TMS 30572), possessing 

resistance to the African Cassava Mosaic Virus (ACMV) 

 disease, and CM2177-2 (ICA-Cebucan), possessing high 

 photosynthetic rates. The map comprises over 200 loci 

 corresponding to genomic clones selected from Pst I, 

Hind III and Eco RI random genomic libraries (RFLP 

markers), root and leaf cDNA clones and polymorphisms 

from arbitrarily primed polymerase chain reaction (RAPD 

 markers). Thirty percent of about 900 random genomic 

 and cDNA clones detected RFLPs between the two 

parental cultivars. Test of linkage between segregation 



RFLP and RAPD markers, with respect to the male 

parent, CM2177- 2 was determined using the 

MAPMAKER computer package. Segregation of the 

markers reveal a predominantly disomic mode of 

inheritance in cassava otherwise thought to be an 

allopolyploid. A scheme to tag known sources of genes 

controlling resistance to the African Cassava Mosaic 

Virus (ACMV) in cassava, in collaboration with the 

International Institute of Tropical Agriculture (IITA), and 

to pyramid different sources of 220 these genes is 

presented. In addition an attempt, involving wild and 

cultivated Manihot species, is described to tag genes 

controlling starch rheological properties nutritional 

quality, factors affecting the organoleptic acceptability in 

cassava, is also discussed. 
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Les ressources phytogenetiques sur Ie manioc en 

republique du Bénin: coliecte, conservation et 

Utilization 

 

 

 

 A.O. Sanni 

 
 

 

 Resume. La République du Benin dispose d' un 

important patrimoine en matiere de ressources 

phytogénétiques sur Ie manioc (Manihot esculenta 

Crantz). Ce patrimoine génétique est composé de:- Trois 

cent cinquante huit (358) cultivars collectés à partir des 

difftrentes prospections effectuees depuis 1980 a travers 

Ie pays. -Quatre cent cinquante deux (452) clones 

performants introduits de plusieurs pays de la Sous-

région, voire d'Europe (par 1'intermédiaire de Monsieur 

Leconte),  Neuf (9) clones stables issus de la sélection 

créatrice effectuée pour 1-amélioration des cultivars 

locaux. La conservation de ce matériel se fait par sa 



remise en plantation chaque année.Mais en Octobre 1994, 

en collaboration avec Ie programme des ressources 

phytogénétique de 1'IITA, Ibadan, presque toutes les 

collections de manioc disponibles à Niaouli onl été mises 

en vitroplants à partir de la culture des  méristémes. Par 

ailleurs. Ie manioc est utilisé au Bénin sous plusieurs 

formes:consommation de jeunes feuilles  sous formes de 

légumes; consommation du manioc frais bouilli (clones 

doux uniquement); production de cossettes, 

lafun, gari. tapioca a partir de 1'amidon, galettes et de 

gâteaux de toutes formes En outre les épulchures de 

manioc sont utilisées pour 1'alimentation animate et les 

tiges pour la reprodution végetative de la plante.  

Utilisées comme combustible, les tiges séches de manioc 

se consument rapidement. Enfin des essais de 

panification, de fabrication d’Atchonmon (petits cailloux) 

et de production de flocons de manioc sont actuellement 

en cours au Laboratoire de Technologie Alimentaire à 

Porto-Novo. 
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Yield evaluation of cassava clones in Ghana using 

additive main effects and multiplicative 

 interaction effects (AMMI) model 

 

 E. Okai, A.F.K. Kissiedu, J.A. Otoo, 

 J.J. Afuakwa, A. Asare-Bediako, A. 

 Missah, R. Sagoe, O.O. Okoli & A.G.O. Dixon 

 

 

 

 Abstract. A multilocational trial to evaluate ten cassava 

 clones comprising seven improved IITA and three local 

 clones, in eighteen environments (location and year 

 combinations) for four years was carried out in Ghana. 

 The Additive Main Effects and Multiplicative Interaction 

 effects (AMMI) model was used to examine the pattern 

of interaction of the clones over different environments. 

The model revealed a highly significant (P< 0.01) 

environment (E), genotype (G) and G x E interaction. 

Three main groupings of the clones were evident. Group 

1 indicated high positive interaction among the local 

clones. Group 2 showed negative specific interaction 

between TMS 30001 and TMS 30555. Group 3 also 

indicated small negative G x E interaction among the 



other improved IITA clones.Yield of clones from IITA 

were better than the locals, with TMS 50395 

("Gblemoduade") giving the highest yield (35.7 t/ha) and 

"Katawia" the lowest (9.8 t/ha). All environments showed 

negative G x E interaction. The most stable environments 

recorded the lowest yields compared with the less stable 

environments. Site specific physical differences and 

seasonal factors conditioned the G x E interaction 

patterns in the data set. 

 

 

 

 

 

 

 

 

 

Page  237-----241 

Genotypic stability analysis and its application to 

cassava regional trials. 

 

 

H. Ojulong, P. Ntawuruhunga, A.G.O. 



Dixon and G. Ssemakula 
 

 Abstract. A total of 17 cassava clones were evaluated in 

 multilocational trials for 2 years in 5 locations in Nigeria 

 to study their performance and adaptation. Clone TMS 

82/ 00058-had the highest fresh root weight while TMS 

63397 had the largest number of roots. Yield indices and 

stability parameters showed different rankings, but some 

were highly correlated. Finlay & Wilkison (1963) and 

Perkins & Jenkins (1968) stability statistics ranked 

cultivar 30555 and TMS 30572 as having absolute 

stability for fresh root weight and root numbers 

respectively. Overall, 82/00661 TMS 50395 and TMS 

30572 are ranked most adaptable at 20% selection 

intensity for fresh ro6t weight and TMS 30572, TMS 4(2) 

1425 82/00058 and 82/00661 for root numbers. Based on 

mean squares within locations and mean rootweight and 

numbers TMS 82/00942 and 81/01635 were the most 

desired genotypes for fresh root weight and root numbers 

respectively. Plot of Coefficient of variation (CV) against 

fresh root weight and root numbers showed that 5 and 8 

cultivars, respectively were the most adaptable cultivars 

for these traits. Most of the methods used ranked TMS 

30572,82/00058 and 82/00661 as most stable and were 



thus recommended as the most widely adptable 

genotypes. 
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Genetic variability among cassava genotypes and 

its growth performance over time.     

 

 

 

 

 P. Ntawuruhunga, H. Ojulong and           

 A.G.O. Dixon                           

 



                                                            

 

  Abstract. An experiment was conducted at the   g 

  International Institute of Tropical Agriculture (IITA),     

  Ibadan to identify among the improved cassava 

genotypes the early and the late maturing clones with 

other desirable characteristics needed by the end-users. 

Thirty cassava clones were planted on ridges at a spacing 

of 1m x 1m. Each clone was planted on 13 row-plots of 

10 plants m a randomized complete block design with 2 

replications and no fertilizer or herbicide was applied, and 

hand-weeded when necessary. Eight plants per clone 

were harvested at 6, 9, 12, 15,18,21, and 24 months after 

planting. Characters determined and studied were: plant 

height: tuberous roots number; tuberous roots fresh 

weight; fresh top weight; harvest index; dry matter 

content and size of tuberous roots; poundability; taste; rot 

proportion; tuberous roots day yield;and starch content. 

The results showed that these were significantly 

differences among clones for some traits at some periods 

of harvest while not for others. Overall, the earliest 

maturing clone was 1095-D which was followed by 

91934. The latest maturing clone was 82/00033. The 

 



    number of tuberous roots was significantly and 

positively correlated (p < 0.05) with the weight of 

tuberous roots (r =0533)- top fresh weight (r = 0.372); 

plant height (r = 0.252);harvest index (r = 0.397); tuber 

size (r = 0.263); and with dry tuberous root yield (r = 

0.546), but it was not correlated to the dry matter content. 

It is suggest that the number of tuberous roots and the rate 

of bulking are good criteria or indicators for selection of 

early maturing clones. 
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Caractérisation morphologique des clones de 

manioc cultives en Afrique de I'ouest et du centre 

(Bénin, Ghana, Nigéria et Cameroun) 

 

 

 N.G. Maroya, K. AThou, K.A. Okeleye, 

 E. Dosoo & A. Tumanteh 
 

. 

 

 Résume. Quatre cent soixante dix sept (477) clones de 

 manioc cultivés à travers 244 champs échantillonnés 

dans 5 zones agroécologiques ont été caractérisés au 

niveau des feuilles, des tiges et des racines. Si pour 

lesjeunes feuilles apicales on distingue 3 couleurs (vert-

clair, vert-pourpe et pourpre) en proportions égales dans 

la région, 82% ne sont pas pubescentes. Alors que 42% 

des feuilles entiérement développées sont vert-clair et 8% 

pourpre environ 60% ont une longueur de pétiole 

comprise entre 15 et 25 cm et 84 % des clones 

caractérisés ont un lobe central de forme lancéolée. En 

considérant les tiges, on constate qu' environ 43% des 



clones sont érigé (sans ramification), et parmi ceux qui 

sont ramifiés, plus de 20% ont leur premiere ramification 

supérieur à un métre; Ie plus grand nombre de clones 

remplissant cette condition se rencontrent en zone de 

forêt pluviale. A travers Ie pays, la plupart de clones ont 

une hauteur de 1à 1,5m. Pour 1'aptitude à la floraison, 

seulement 11% des clones fleurissent dont plus de la 

moitié dans la savane séche et la savane humide. En ce 

qui concerne les racmes de mamoc, mis a à art te 

Cameroun oú plus de%9o des clones de manioc ont des 

 racines de forme cylindrique, la forme cylindro-conique 

 est la plus dominante dans les autres pays. Tres peu de 

ces clones (6%) ont des racines à peau exteme de couleur 

 blanche/créme alors que plus de 99% des clones de la 

 région ont une chair blanche/créme. Les quelques rares 

clones dont la chair de racine estjaune, ont été identifiés 

 uniquement au Bénin et au Nigeria dans la zone de foret 

  de transition. Le maximum de bouturage (80%) a lieu 

entre Juillet et Septembre. La récolte a lieu le plus 

souvent à 12 mois d'âge pour 1'ensemble de la région. 
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Genotype x environment 

 interaction, phenotypic stability of cassava yields and 

heritability estimates for production and pests 

resistance traits in Nigeria. 

 

 

. 

Abstract. Three separate multilocational trials (UYT 14 

UYT 15 and UYT 25) comprised of 14, 15 and 25 newly 

developed cassava clones, respectively of the 

International Institute of Tropical Agriculture (IITA) 

were conducted in the humid forest and savanna 

agroecologies of Nigeria at several locations between 

1983 and 1989 in collaboration with the National Root 

Crop Research Institute, Umudike, Abia State, Nigeria. 

Evaluation was carried out for production traits and 

reactions to the economic pests of cassava. The 3 data 



sets generated were used to study the magnitude and 

influence of genotype by environment (G x E) interaction 

on production traits and resistance to pests, and to 

estimate broad-sense heritabilities of these traits. 

The study was also aimed at identifying high yielding and 

stable cassava clones. There were highly significant 

variations for the main effects (environments and 

genotypes) as well as the G x E interaction effects for 

fresh storage root yield, root number and reactions to the 

African cassava mosaic disease, cassava bacterial blight, 

cassava anthracnose disease, cassava green mite and 

cassava mealybug in the 3 data sets. The relative 

contribution of the G x E interaction to the total variation 

observed  for fresh storage yield was 26, 17 and 17 

percents for UYT 14, UYT 15 and UYT 25, respectively. 

These contributions were either equivalent or greater than 

the contribution of the genotypes to the total variation, an 

indication that cassava was very sensitive to G x E, and 

unless the G x E interaction was properly manipulated by 

targeting varieties to target agroecological zones, breeders 

would face tremendous problems in their selection 

procedures for wide adaptation. However, heritability 

estimates for fresh storage root yield ranged between 80 

and 93 pereelits. The h
2
or  all the other production traits 

varied between 68 and 92 percents. For the pests 



reactions, the h
2
 ranged from 30 to 97 percents. A simple 

graphical representation of yield and yield stability 

(Coefficient of variation across environments (CV) vs 

yield), identified 6,5 and 11 clones as being high yielding 

and stable for the data sets of the UYT 14,15 and 25, 

respectively. This method of identifying high yielding 

and stable cassava genotypes seemed to be reliable,simple 

and affordable for even national programs with severe 

limitation on resoures to present-day computational 

facilities.Almost all the production and resistance traits 

had relatively high heritabilitis to justify simple selection 

procedures.However,this may not always be true for all 

populations as the clones used in this study may have 

been highly selected for these traits over years under 

similar environmental conditions. 
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Correlation studies among yield and various 

stability parameters and an enlarged rank-sum 

method for identifying high yielding, stable 

cassava clones 

 

R.E.C. Mba & A.G.O. Dixon 

 
Abstract. Yield data from 3 multilocational trials of 

 improved cassava clones were used to study the 

 correlationship amongst 10 stability parameters and 

evolve an enlarged rank-sum method for identifying high 

yielding, stable cassava clones. Four groups of stability 

parameters - (a) CV and VAR; (b) FWB 1 and PJB 1; (c) 

FWVAR and PJVAR; and (d) Shukia, Wrickes, PP59 and 

P160 were identified through simple correlation 

coefficient analyses. Representatives of these groups were 

used together with Fresh tuber yield in an enlarged rank-

sum method to identify clones TMS series 30572, 30555, 

4(2)0276 and 4(2)1425; 84563, 30572 and 4(2)1425; and 

82/00058.81/ 01635 and 50395 as being the 3 highest 

yielding and most stable clones for the 3 respective data 

sets. This modified rank-sum method apart from 



integrating yield with stability also measures different 

aspects of yield stability. 
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Amélioration des cultivars africains de manioc 

 

   J. Mabanza et J.M. Mingui 
 

   Résume. Au Congo, un germoplasme issu des 

   prospections menées à travers Ie pays a été la base d-

une expérimentation visant à l’évaluer. Les observations 

réaliées montrent qu’il existe une imponante diversité des 

cultivars traditionnels en Afrique.Les cultivars 

selectionnés due matériel génétique africain adapté aux 

différents systémes de culture paysans, restent cependant 

affectés à un cenam niveau par les principales maladies 

qui attaquen Ie manioc, la mosaïque commune et la 

bactériose provoquée par Xanthomonas campesris 



pathovars manihotis. L`expérimentation  ménée sur des cr 

sélectionnes constrate que ces duex maladies sont 

ncidentes pendant la période de croissance de la plant  à 6 

mois et sont moins incidents de 12 à 18 mois, période  de 

récolte paysanne. Les essais variétaux réalisés dans 

l’ensemble pays montrent que les cuitivars africains   

(nnes peuvent encore offrir un nivaeu de production 

competitif a celui des varietes am61iorees introduites ; 

reste cependant & les connaitre. Ainsi done, I'introduction 

en genotypes étrangers devrait tenir compte de ce 

matériel.   
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Sustainable root yields and cassava breeding in 

Africa 

 

M.O. Akoroda 
 

Abstract. Cassava is important in Africa as an energy 

food crop. Its production over many environments have 

been variously estimated or measured. Different studies 

show that fresh root yields of improved or good local 

genotypes stabilize after several seasons around 18-20 t/ 

ha. Overall, many local varieties yield less; whereas most 

varieties under poor management yield only half as much. 

Efforts of breeders have ever been to create new 

genotypes with yields that exceed this amount. The 

growth environment of casava crops in most fields in 

Africa receive little additional soil nutrient from applied 

manures or fertilizers. Consequently, yields usually 

depend on the native fertility of soils. A level of yield that 

is obtained with farmers practices from repeatedly 

cropped soils is sustainable. Breeding effort must 

therefore recognize this and for the time being, target the 



improvement of attributes of root quality that would 

enhance the utilization of cassava products for food and 

feed. 
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Systeme traditionnel de transformation et 

utilisation du manioc en milieu rural au TChad 

 

K.L. Mbailao et M. Koumaro 
 

 Resume. De pan sa situation géographique. Ie Tchad est 

 divisé en trois grandes zones agroécologiques, d’oú 



 néanmoins une zone parmi les précitées accepte une 

 agriculture oasienne. Aussi Ie manioc se pratique dans la 

 zone sahelienne et soudanienne. Cette culture quia 

comnu son apparition dans les années cinquante, 

auparavant parait marginale, est considerée comme une 

denree de base et source importante du revenu monétaire 

des ménages tchadiens. Par ailleurs, il existe de larges 

variétés locales regroupées en deux catégories: doux et 

amer, cependant Ie systéme de transformation et 

d'utilisation reste jusque là traditionnel. 
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Biochemical studies of cassava root post-harvest 

physiological deterioration. 

 

G.M. 0'Brien, J.E. Mayer, A.L Chavez, 

0. Orozco, C.C. Wheatley & 

J.E. Wenham 

 
Abstract. Cassava is highly perishable after harvest; 

visible symptoms of post-harvest physiological 

deterioration (PPD) often become apparent within 24-48 

hours of harvest. Biochemical research aims to identify 

metabolites or enzymes whose manipulation might switch 

off the PPD process. Studies have involved components 

of the phenylpropanoid metabolic pathway (PPP). The 

enzyme PAL (phenylalanine ammonia lyase) showed 

some promise, as PAL levels correlated well with visible 

PPD. The coumerain compound scopoletin has shown 

notable potential: experiments involving 6 cassava clones 

showed strong correlation between mean scopoletin 

content and mean visible PPD (R = 0.971; p =: 0.0013). 

The dry matter content (DMC) of cassava roots showed 

weaker correlation with visible PPD (R = 0.72, p = 



0.1037). A wounding experiment involving a waxed 

cassava root indicated a clear relationship between 

wound-response, PPD and scopoletin production. 

Research into a possible causal link between scopoletin 

and cassava rot PPD is continuing. 
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Processing of cassava anquality of reconstituted 

Miondo, Bobolo and Mintumba 

 
G.T. Mpondo & M. Nkoudou 

 

Abstract. Miondo, bobolo, and mintumba are traditional 

 cassava products made from the dough of 3-day steeped 

 and pounded roots. The arduousness of the steeping 

technique has been the source of complaints from women 

involved in this enterprise. The reconstitution of these 

products from cassava flours was studied to get round the 

arduousness. Three shortcut methods of making cassava 

flours were compared to the traditional one for their 

miondo, bobolo, and mintumba performance. 

Reconstituted products had the same appearance with the 

traditional one. Odour of all the products was different 

from that of the traditional one. Flours made from steeped 

roots gave products with a good texture and a fair 

acceptability, while flours made from non-steeped roots 

gave bad products. Surface of products made with non-

fermented flours was slimy after an overnight ambient 

storage, while that of fermented-flour-based products was 

dry, which shows that the natural fermentation also 

imparted a storage stability to the products. 
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Quantitative separation of the products of the 

reaction of cyanide with human serum 

albumin: implications for cyanide toxicity 

research 

 

P.N. Okoh & H. Rosling 
 

 Abstract. Human serum albumin was reacted with 14 - 

 labelled cyanide at pH 7.4 and 37°C. The products of the 

 reaction were quantitatively separated by techniques 

which involvedcomrollednitrogen aeration, protein 

precipitation,and ion-exchange chromatography. Analysis 

of the components of the reaction mixture showed that 

unreacted cyanide accounted for 81%, albumin-CN 3 4% 

and 2 ammo-thiazoline-4-carboxylic acid (ATC) 3 4% An 

 unidentified component which was present in the water 



fraction of the ion-exchange resin column accounted for 

 12% of the total radioactivity. Of all the components of 

the reaction mixtare, the ATC was found to bind readily 

to AG 50 x 8 (00 - 200) ion-exchange resin and eluted 

quantitatively with IM ammonia solution.  The 

toxicological implications of Albumin-CN and ATC in 

the studies of chronic cyanide toxicity is discussed. 
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The importance of cassava as sustenance for 

ibadan small-scale gari processors 

 

   M.O. Sanni, A.O. Sobamiwa, H. 

   Rosling & C.M. Eyinla 

 
 

 



   . 

 

   Abstract. Cassava is an indispensable staple crop for 

over  five hundred million Africans, most of who 

consume a cassava meal one to three times everyday. 

Without cassava, famine, starvation and death are 

imminent. Gari is the most important staple usually 

processed for a livelihood by women of a low economic 

status and children. This paper examines the extent to 

which their ready access to cassava predisposes them to a 

cassava diet. Fifty processors and eight adult contols were 

investigated. 24-hour food recall was made.  Protein and 

carbohydrate components of meals were scored. Urinary 

thiocyanate (U-SCN) levels were quantified. Cassava 

accounted for 49, 57 and 42% of adult processor, children 

processors and control carbohydrate meals respectively 

while 16,10 and 46% of meals for these three categories 

lacked protein. The processors seem better nourished than 

their non-processor conterparts, although the benefits of 

protein consumption are readily lost in the detoxification 

of the predominantly cassava diet. Consequently, 20% of 

the children processor had U-SCN above 300µM. 

Cassava does alleviate poverty by providing food and 

funds. However, there is an urgent need to assist poor 

people to achieve a greater diversification of their diet. 
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Promotion of high quality cassava flour (HQCF) 

for the food industry in Nigeria. 

 

A. Onabolu & M. Bokanga 

 
Abstract. A process for the production of cassava flour 

 suitable for baking has been developed at the 

International Institute of Tropical Agriculture (IITA). 

This process is a modification of the gari making process 

which is common in gari-producing communities of west 

Africa.  The cassava flour so obtained is white in color, 

free from odor,foreign material such as sand, and has a 

low cyanogenic potential. It can be used mixed with 

wheat flour in various proportions, or it can be used alone 

for the production of 100% cassava bread and numerous 

baked products such as cakes, cookies and doughnuts. 



Faced with an increase in the price of wheat on the 

international market, and a deteriorating exchange rate in 

the country, several biscuit manufacturers have long ago 

been diluting wheat flour with cheaper flour, including 

cassava flour. The cassava flour produced by the new 

method is of better quality for baking than cassava flour 

obtained by traditional flour production methods. This 

paper describes a new trend in Nigeria whereby cassava 

flour produced in rural areas by the new method is sold to 

urban-based factories for the production of biscuits and 

cookies which are sold across the country.  It is concluded 

that cassava is an excellent raw material for the food and 

other industries, and that its promotion will significantly 

contribute to reducing poverty among rural dwellers who 

produce cassava. 
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 An improved acid-hydrolysis method for the 

determination of total cyanogens in cassava 

 

  A.R.K. Mhone & J.D.K. Saka 

 
  Abstract. The factors which enhance the sensitivity of 

 the acid-hydrolysis method for the determination of total 

 cyanogens in cassava have been determined Hydrolysis 

 ofcyanogenic glucosides at 100°C for 120 min rather 

than 50 mm in an oven provided complete hydrolysis. 

After 50  min only 50.7% of linamarin is hydrolysed. The 

sensitivity is further improved by using 0.264 M pH 6 

buffer. The recoveries of linamarin exceeded 99%. The 

total cyanogen levels of cassava samples: leaves, 

"ntandaza" and kondowole" as determined by the acid 

hydrolysis method were not significantly different from 

those determined by the enzymic assay. 

 

 

 

 

 

 

 



 

 

 

 

 

Page 300-------312 

  The human health benefits of research to reduce 

the hydrogen cyanide potential in cassava 

    cultivars in Africa 

 

    G. Lubulwa 
 

  Abstract. This paper discusses an economic assessment 

of a research project which added to the International  

Institute of Tropical Agriculture's cassava germplasm 

bank, cultivars low in hydrogen cyanide potential. The 

paper uses the human capital approach to estimate human 

health benefits from the introduction of low cyanide 

cassava varieties in Africa. The adoption of these 

cultivars is likely to reduce the incidence of konzo and 

TAN in Africa and to generate a net present benefit 

of,$A0.9 million and an internal rate of return of about 

12.8 percent in a conservative base case. If by the time 

the low cyanide cultivars are introduced 50 percent of the 

cassava in Africa  is produced using bitter high cyanide 



cassava varieties, the project could generate a net present 

benefit of $A19 .3 million and an internal rate of return of 

26 percent. These estimates are based on a 30 year time 

period and an 8 percent discount rate.                                        
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Reasons for use of "bitter cassava" - a priority in 

cassava production in Malawi. 

 

   L. Chiwona-Karltun, T. Tyileskar, H. 

   Rosling, J. Ngoma, N.M. Mahungu 

  J. Saka 
 

     Abstract To elucidate the reasons for use of "bitter" 

and toxic cassava varieties we conducted qualitative 

interviews with farmers in 13 communities in Nkhata-Bay 

district in Malawi. Processing entails soaking cassva roots 

before consumption. Linguistically in Tonga and 

Tumbuka, varieties were grouped into "harmful" and 

"cool". Farmers identified three reasons for the use of 

"harmful" cassava:1. Food security.   The necessity to  

process  bitter roots ironically empowers women to 

decide when to harvest and "harmfulness" guards from 

attacks by vermin and theft by humans. 2. Yield.Farmers 

stated that "harmful" varieties yielded more than "cool" 

varieties on low-fertility soils and in areas with low 

rainfall. 3.Quality.Harmful varieties produce a whiter 

flour and less elastic stiff porridge according to the 

majority of the informants.An additional finding was that 



mechanised milling was indisputably ranked as a main 

priority with regards to post-harvest technology.          
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                                      1 

Cassava processing and dietary 

 cyanide exposure in Tanzania 

 

 Nicholas Mlingi. 

 
. 

Abstract. Studies were carried out in Tanzania to 

investigate if dietary cyanide exposure from consumption 

of insufficiently processed cassava caused significant 

public health problems. The studies included: An 

outbreak of a paralytic disease, konzo in Tarime district, 



northern Tanzania in 1984/85 which was associated with 

dietary cyanide exposure from consumption of 

insufficiently processed cassava. Follow up studies 

between 1989 and 1991 showed that food shortage due to 

drought influenced  people to short-cut the established 

cassava processing methods. Intensive trade in cassava in 

one of the most affected villages also contributed to 

shortening of the process. The cyanohydrins (mean ± 

SEM), 57 ± 6 mg HCN equivalent/kg dry weight were 

higher in the flour from short-cut processed roots 

fermented for one night instead of four nights. The 

cyanide intake was supported by high urinary thiocyanate 

levels (mean ± SEM), 490 ± 48 µmol/1. Cyanide  

exposure  in  the  population  was  also accompanied by 

low intake of protein which resulted in less available 

sulphur needed for conversion of cyanide to 

thiocyanate. Acute intoxications in Masasi district, 

southern. Tanzania in 1987/88 were caused by food 

shortage due to prolonged drought. The intoxications 

resulted from consumption of an insufficiently processed 

cassava product called chinyanya. An experiment 

indicated that high residual cyanohydrin levels 48 ± 5mg 

HCN equiv/kg dry weight was the principal source of 

dietary cyanide exposure. The exposure in the affected 

population was supported by high thiocyanate levels in 



plasma, 335+12 and in urine, 1120 ± 75umol/l 

respectively. In Kigoma district western 

Tanzania,investigations  revealed that thioocyanate load 

resulting from cassava consumption was associated with 

goitre frequency. Iodine deficiency was the cause of 

goitre frequency in the population. Thiocyanate from 

cassava consumption could be reduced by improved 

 cassava processing such as milling because it was shown 

 that out of 27 women.74% whom milled cassava had 

lower thiocyanate levels (< 100 µmol/1) than those who 

didn’t mill. In a study in Dar-es-Salaam it was found out 

that cyanide exposure was low in the suburbs because 

cassava consumption was low, 49% as evidenced by 

mean low urinary thiocyanate level,36±3µmol/l in school 

children.The thiocyanate levels were associated with 

consumption of  boiled cassava pieces at home while low 

levels of the cyarogenic glucoside, linamarin in urine 

were correlated with consumption of fried cassava pieces 

as snacks in schools or in the streets. 
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 Economics of biological control of the cassava 

mealybug  Phenacoccus manihoti(Mat.-Ferr.) 

(Horn., Pseudococcidae) inAfrica 

 

 R.P. Schaab, J. Zeddies, P. 

 Neuenschwander & H.R. Herren 

 

  
 

 Abstract. Pest populations of the cassava mealybug 

 Phenacoccus manihoti Mat-Ferr. (Homoptera; 

Pseudococ-cidae) were reduced successfully with the 

biological control agent Epidinocarsis lopezi (De Santis) 

(Hym.,Encyrtidae) almost throughout sub-Saharan Africa. 

The methodology for economically evaluation of the 

project,consist a combination of field trials, surveys, 



socio- economical studies and statistical calculations. 

Main information for analysis was provided by the 

International Institute of Tropical Agriculture (IITA) in 

Cotonou, Benin.Costs and benefits for the biological 

control of P. manihoti were accumulated over 40 years 

(1974-2013) in 27 African countries.A reasonable (and 

discounted) calculation resulted in US$ 46.9 mio 

(nominal: US$ 34.2 mio) costs and US$ 9.4 billion 

benefit. This is equivalent to a cost benefit ratio of 1:200. 

Cost benefit ratios may vary between 170 to 431 

depending on different scenarios. 
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Cassava and wheat consumption in Africa: new 

opportunities for cassava in the 21st century 

 

 

     L.H. Ouraga-Djoussou & M. Bokanga 

 

  Abstract. Africa produces about half of the world's 

 cassava and consumes about 80% as food. Production is 

rising but utilization is still limited to traditional foods. 

Wheat consumption per person has been declining from 

the 1980’s while cassava consumption has been rising in 

most SSA countries. This situation can be explained by 

 the economic recession of the 1980-s. Wheat importation 

 has depleted foreign exchange earrings in SSA.  Results  

 from regression analysis show that wheat imports will 

 continueto fall as real incomes fall and food prices 

increase especially for imported food items. Strong 

policies are necessary to push cassava as a modem food 

ingredient (comparable with wheat) and as an industrial 

input. Policy makers should facilitate the promotion of 

these opportunities to reach target populations in the 

process of alleviating poverty in Africa in general and 

sub-Saharan Africa in particular, in the twenty first 

century.               
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A socio-economic study of the adoption and 

sustainability of improved cassava varieties 

  among resource-poor farmers in south-eastern 

forest zone of Nigeria 

 

 

 

   C.C. Chinaka, D.O. Chikwendu & G N 

  Asumugha 

 
  . 

 

  Abstract. The Socio-economic and cultural variables 

  influencing the adoption and non-adoption of improved 

  cassava varieties among the rural farmers in Enugu and 

  Imo states in the South-Eastern Forest Zone of Nigeria 

  were studied. Discriminant analysis model was used to 

  develop the scores for the groups. The results showed 

that membership of cooperatives, sex of farmers and his 

age were the most important discriminant variables.On 

the other hand, marital status, experience in farming and 

the number of dependants which were the least important   

variables more described the non-adopter group of  



improved cassava varieties. The chance of belonging te 

the groupof adopters of improved cassava varieties would  

increase if the farmer belonged to a cooperative group 

was male and is young. Therefore, in pushing improved  

cassava varieties to farmers, extension service should pay 

attention to these group of variables. The classification  

performance of the discriminant function which was 

about 72.5% can be improved upon if more discriminant 

variables  are added to the equation.                                      

 

 

 

 

 

 

 

Page 337-----341 

The national cassava development project of 

Zimbabwe 

 

 D.Kwenda 
 

. 

 

 Abstract. The National Cassava Development Project 



 (NCDP) of Zimbabwe is a developmental project 

budgeted at about 650 000 USD over four years, 1995-

1999, as a sequel to the first phase undertaken from 1992 

to 1995.The project aims to promote cultivation of 

cassava as a cash crop in Southern Africa through 

promotion of sustainable agricultural systems for income 

generation, improved nutrition and food security, and to 

help reverse environmental degradation. The yields of 

cassava, which are generally low throughout Africa, will 

be improved by use of modem agronomic techniques. The 

project is being run in Zimbabwe where there is very little 

comtemporary experience in cassava cultivarion and 

utilisation of the crop.This offers an opportunity for use 

of Zimbabwe as a model for what is possible in southern 

Africa.  The project has been operating as a collaborative 

venture by government institutions, the University of 

Zimbabwe, and non governmental organisations. 

Institutions collaborating on the project are: Agricultural 

Technical & Extension Services (Agritex); Agricultural & 

Rural Development Authority (ARDA); Department of 

Research & Specialist Services (DR & SS); Development 

Technology Centre (DTC); University of Zimbabwe, 

Crop Sciences Department (UZ); International supportive 

collaboration has been provided by: Commonwealth 

Science Council United Kingdom (CSC); International 



Institute of Tropical Agriculture, Nigeria (IITA); Natural 

Resources Institute,United Kingdom (NRI). 
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An update of cassava program in 

Kenya 
 

Abstract. Cassava is an important root crop in Kenya. It 

is grown on 70,000 ha mainly in the western, coastal and 

central regions, where it plays an important role as a food 

crop.  Root yields are low (8.0 t/ha) due to low plant 

population, diseases, insect pests, and lack of improved 

cultivars. Some of these diseases include cassava mosaic 

virus, cassava bacterial blight and leaf spots. Insects pests 

include cassava green mite (Monocychellus tanajoa 

Bondard), scales (Aonidomytilus albus Cockerell), 

cassava red spider mite (Tetranychus spp.) and cassava 

mealy bug, (Phanacoccus manihot) and termites. Cassava 

food preparations differ from one region to the other. In 



Western Kenya, it is stewed with other dishes or 

processed and blended with maize/sorghum/millets flour 

to prepare a popular dish,ugali. In the coastal region it is 

boiled, fried into chips or stewed with other dishes, while 

in the central region, it is chewed raw/boiled/steamed 

with vegetables. Little research work undertaken has pre-

released varieties like KME1, Mucericeri, Kibandameno, 

Adhiambo Lera and Serere which show tolerance to 

cassava disease and pests and with popular dishwith 

acceptable consumer preferences. The paper reports 

progress of the National Cassava Programme towards 

developing varieties with superior agronomic characters 

without losing consumer preferences and the future plans. 
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Yield of cassava varieties in two 

  agro-ecological zones in coastal 

  region of Kenya 

 

 



  T.L. Munga & S.T. Gichuki 

 

   

   

 
 Abstract. Twelve cassava varieties were evaluated for 

 yield in 2 agro-ecological zones (AEZ) in Coastal Kenya. 

 The varieties were planted in a randomized complete 

block design (RCBD) and replicated 3 times in 1989/90 

and 1991growing seasons. The results showed significant 

 differences in fresh root yield between the varieties in 

two AEZ and growing seasons. Variety 4763 gave the 

highest yields in 2 AEZ in 1989/90 growing season. 

Kibandameno and 5034/11 gave the highest yield during 

1990/91 growing season in Coastal Lowland (CL)3 and 

CL4, respectively. Kibandameno had the highest DM%. 
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Effects of location and age at  harvest on yield 

and culinary qualities of cassava (Manihot 

esculenta Crantz) 

 

J.M. Ngeve 
 

Abstract. Five cassava genotypes were grown in 5 

locations in Cameroon and harvested 6, 8, 10,12,14 and 

16 months after planting to determine the effects of 

location and age at harvesting on tuber yields and their 

ability to cook when boiled.  Mean yields were lowest 

(1.5 t/ha) when harvesting was done at 6 months and 

continued to increase until 14 months after which they 

stabilized. Clones varied in their rates of bulking, clone 

8061 bulking fastest between 6 and 8 months.  All 

varieties cooked when harvested at 6 and 8 months; 

thereafter, all improved varieties did not cook, and 

cooking times continued to increase for the local variety 

as well.  Cooking quality appears to be strongly under 

genetic control, although the influence of the environment 

may also be important. The exact environmental factors 

implicated in this phenomenon needs to be studied in the 

light of the duration of the rainy and dry seasons, and soil 



physical and chemical properties. Suggestions for further 

research are discussed. 
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Relative effectiveness of sweet potato, melon and 

pumpkin as live-mulch in cassava. 

 

M.T. Dahniya & A. Jalloh 
 

Abstract. The relative effectiveness of sweet potato, 

melon and pumpkin as live-mulch for cassava (using the 

local cassava variety Cocoa and an improved one 80/40) 

was evaluated at the Institute of Agricultural Research at 

Njala in Sierra leone during the 1991/92 and 1992/93 

cropping season. It was only at the third and fourth 

months after planting that fresh weed weight significantly 

varied with the live-mulch treatments. Sweet potato was 

the most effective live-mulch.  The unweeded cassava 



plants produced the lowest tuberous root yield. During the 

first cropping season, the weed free cassava plants 

significantly outyielded those that were mulched while 

during the second season cassava mulched with sweet 

potato and melon produced similar yields like those kept 

weed free. Weed infestation was higher under 80/40 than 

Cocoa but 80/40 significantly outyielded Cocoa during 

both seasons. Sweet potato produced appreciable tuberous 

root yield while both melon and pumpkin did not produce 

fruits of economic importance. Together with its 

relatively superior ability to reduce  weed infestation 

sweet potato could be an attractive proposition as live-

mulch for cassava. 
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     The effect of time of intercropping cassava 

with rice on dry matter partitioning in cassava 

and total productivity of the intercrops 

 

     A. Jalioh & M.T Dahniya 



 

    Abstract. The experiment was conducted during the   

1993/ 94 cropping season at the experimental statfon of 

The Instute of Agricultural Research at Njala in Sierra 

Leone.The objective of the experiment was to determine 

the effect of time of intercropping cassava with rice on 

partitioning of dry matter in cassava and the total 

productivity of 2 intercrops. The improved cassava 

variety 80/40 was at a population of 6666 plants/ha on 

May 10  intercropped with the improved rice variety Rolk 

16 on tne  same date, and then 1 and 2 months later. 

Intercropping cassava and rice on the same date resulted 

in a  greater diversion of dry matter during the early 

growth sta  the stem of the intercropped cassava. 

Compared with sole cassava and those cassavas that were 

intercropped with rice at either 1 or 2 months aftervafter 

planting the other  schedules. Yield  of intercropped rice 

decreased as the time root yield of cassava increased.  

Based on the Land  Equivalent Ratio, the highest 

productivity was obtained when rice was intercropped 

with one month old cassava.    
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Influence of storage of cassava planting material 

on subsequent plant growth and vigor: a 

preliminary analysis 

 

P. Bieler, I .J. Ekanayake & I.N. Kasele 
 

 Abstract. For best results in cassava (Manihot 

 esculenta Crantz) production, fresh stem cuttings 

 from mature plants are the ideal planting material. 

Nevertheless in traditional production systems, selection 

of mother plants according to their nutritional and health 

status is hardly ever done. Farmers need to store cassava 

planting material for several reasons, which are not 

always biological but socio- economic factors. Due to the 

longer than 12-month growing season for cassava in the 

drier areas,farmers either plant immediately after harvest, 

or store their planting materials from the time of harvest 

(during the middle or at the tail-end of the dry season) 



to planting (during the middle to late rainy season), 

which may extend up to six-months when the harvesting 

and planting times do not coincide. Extended storage can 

lead to significant reductions in the moisture content  of 

stems (dehydration) causing deterioration in quality of the 

stakes, associated with poor sprouting or even to 

complete loss of planting materials.  In drier areas of sub 

saharan Africa, such as in the Guinea savanna and Sudan 

savanna zones, a dearth of quality planting materials is 

often cited by cassava farmers as a constraint to 

production. Little is known about the effect of 

dehydration of planting material during storage on 

viability, as expressed by shoot and root growth after 

planting, and carbohydrate reserves, for both improved 

clones and local cultivars. 

 

This study was conducted during the 1994/95 crop season 

in a greenhouse at the IITA-Cotonou station. Republic of 

Benin, located in the humidforest-moist savanna 

transition zone to monitor the dehydration of cassava 

stems, from different parts of the stem, during various 

storage periods for a local (Odongbo or TME2) and 

improved (TMS 30572) cassava cultivar. The relationship 

between dehydration and viability of cuttings was 

investigated in order to make recommendations to 



farmers about storage methods and storage duration in 

respect of conserving stake viability. Visually healthy one 

meter long stems of two cassava cultivars were harvested 

from one year old crops from farmers fields in the same 

agroecological zone. Stems were stored upright in 

bundles under the shade of a tree. Moisture loss of 

cuttings according to the origin of cuttings within the 

stem length and storage period was monitored, taking a 

repeated observation over time approach. A stem 

subsample was analyzed for carbohydrate reserves (starch 

and sugars) at two week intervals, for a total of 90 days in 

storage. In addition the viability of cuttings after one, 

two, and three months of storage was assessed by 

planting them into pots after the specified storage time 

and following their establishment and growth 

characteristics over a two month period. 

 

    These results provided information on changes 

in the condition of cuttings (moisture conditions and 

sprouting ability) and levels of carbohydrate reserves 

during storage and the subsequent vigor of cassava 

planting material. Data also showed that the 

anticipated viability of cassava cuttings as planting 

material after storage can be predicted within a 

certain range of environmental conditions for a given 



agroecozone. To prediction beyond the tested 

agroecozone, particularly in areas where air 

temperatures are higher with an associated low 

relative air humidity, further experimentation is 

needed. Evaluation ofgenotypic variability for stem 

storage and viability characteristics is also warranted. 
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Early vegetative growth 

response of four improved 

cassava (Manihot esculenta 

Crantz) clones to varying 

temperature regimes 

S.O. Akparobi,1.J. Ekanayake & 

M.O. Akoroda 



 

Abstract. The information on early developmental 

changes in cassava in response to temperatures is often 

lacking despite the usefulness of such information for 

modeling cassava growth and development in different 

environments. The effect of temperature regimes (10/6°C, 

15/10°C, 25/ 15°C, 35/25°C, day/night temperature 

respectively and ambientcondition (32/22°C) on the early 

vegetative growth of four IITA (International Institute of 

Tropical Agriculture) improved cassava clones (TMS 

30555, TMS 91934, TMS 30572 and TMS 4(2)1425) 

were studied. Plants were grown in plastic pots in 

controlled environment chambers at IITA, Ibadan, 

Nigeria during the period 1991 and 1992. Studies 

indicated that stem number per plant did not differ 

significantly but plant height, leaf area, leaf number, node 

number, tuberous root number, tuberous root yield, and 

total dry matter production were significantly higher fo 

cassava plants grown at higher temperature regimes thai 

lower temperature regimes. There were reductions ii 

growth parameters at temperature regime of 25/15°C whil 

at temperature regimes of 15/10°C and 10/6°C all the 

plant died during the treatment. Plants grown at 35/25°( 

performed better than all others. Relative growth rat 

(RGR) and Net assimilation rate (NAR) decreased wit 



age in all treatments while leaf area ratio (LAR) increase 

with plant age. In all temperature regimes, clone TM 

30572 performed better than other clones. At 35/25°C, thi 

clone attained the highest total dry matter, leaf area, an 

tuberous root yield. Significant clone by temperatur 

regime effects were obtained for total dry matter, leaf ares 

and tuberous root yield for four clones tested. Data froi 

this study will be used to validate a cassava growth modf 

being developed for different environments especially th 

higher altitudes. 
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Associations among leaf area index, crop growth 

rate and dry matter partitioning of six cas- 

sava genotypes in three diverse agroecological 

zones of Nigeria 

 



C.M. Githunguri,1.J. Ekanayake, 

A.G.O. Dixon1 & J.A. Chweya 
. 

 

 Abstract. The relationships among leaf area index 

(LAI), crop growth rate (CGR), storage root dry 

weight (SRWt), stem dry weight (StWt), dry biomass 

(DB) and leaf dry weight (LfWt) of six cassava 

(Manihot esculenta Crantz) genotypes in three agro- 

ecological-zones of Nigeria were studied. The zones 

were represented by Minjibir (Kano) in the Sudan 

savanna zone, Mokwa in the southern Guinea savanna 

zone and Ibadan in the forest-savanna transition zone. 

The first two sites have unimodal annual rainfall 

averaging 844mm and 1235mm respectively, whilst the 

Ibadan site has bimodal rainfall averaging 1253mm per 

year. The clones included three IITA clones, TMS 30001, 

TMS 4(2)1425 (non-pubescent variant), TMS 50395 and 

four local cultivars, "Isunikankiyan (Isu)", TME1, 

TME2, and "DakataWariya (DW)". Isu was replaced 

by DW in Minjibir. At 4.5 months after planting 

(MAP) at Ibadan DB was highly correlated with 

LfWt (r = 0.88**) and SRWt (r = 0.95**); CGR was 

highly correlated with SRWt (r = 0.95**) and LFWt 

(r = 0.87**). About the same period (4.9 MAP) at 



Mokwa DB was highly correlated with LfWt (r = 

0.84**) and SRWt (r = 0.89**); CGR was highly 

correlated with LfWt (r = 0.84**) and SRWt (r = 

0.89**). At around the same time (3.7 MAP) at 

Minjibir DB was highly correlated with SRWt (r = 

0.98**), LfWt (r = 0.94**), StWt (r = 0.90**) and 

LAI (0.98**); LAI was highly correlated with CGR 

(r = 0.98**), LfWt (r = 0.98**), StWt (r = 0.98**) 

and SRWt (r = 0.93**). Stem dry weight was highly 

correlated with CGR (r = 0.90**), LfWt (r = 0.99**) 

and SRWt (r = 0.81**); CGR was highly correlated 

with LfWt (r = 0.94**) and SRWt (r = 0,98**); and 

SRWt was highly correlated with LfWt (r = 0.87**) 

and LAI (r = 0.93**). Correlation analysis suggests 

that between 3.7 and 4.9 MAP rather than at 12 MAP, 

breeders could select for RtWt and LfWt by measuring 

DB or CGR across all locations thus saving a lot of 

manhours and other resources. The following genotypes 

performed the best throughout the season with regards to 

LAI, CGR, SRWt, StWt, DB and LfWt of six cassava 

(Manihot esculenta Crantz) genotypes: at Ibadan - TMS 

4(2)1425 and TME1; at Mokwa - Isu and TME1; and at 

Minjibir -TME1 and TMS 50395. TME1 performed best 

across the three locations. TMS 4(2)1425 performed best 



in Ibadan and poorly  in Minjibir suggesting sensitivity to 

climatic factors. Mokwa had the highest SRWt and 

Minjibir had the lowest. SRWt and LfWt were highly 

correlated with CGR and DB across all locations. Clones 

with a high DB or CGR could be selected for high storage 

root and leaf production. 
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  Growth and yield of three cassava cuitivars in 

an inland valley swamp in Sierra Leone 

 

  M.T. Lahai1-, J.B. George, 

  I.J. Ekanayake, and M.T. Dahniya 

 
   

 

 Abstract. A study was carried out during the 1994 



 growing season to determine the growth and yielding 

 patterns of three cassava (Manihot esculenta Crantz) 

(two improved, one local) cuitivars in an inland valley 

swamp (IVS).  The IVS toposequence was divided into 

valley fringe, intermediate valley and valley bottom. At 

120 days after planting, clone 87/29 performed the best 

for all yield parameters followed by 'cocoa' while clone 

80/40 was the poorest performer. There were high 

positive correlations between yield and yield parameters 

such as leaf area, leaf life and dry matter accumulation. 

Clone 87/29 had a higher leaf area and leaf life 

suggesting that it could withstand a high water table depth 

better than the other cuitivars. The low yield of clone 

80/40 in the IVS could partly be due to the fact that its 

tuberous roots are found within 0.3-0.6m depth of the soil 

profile, while those of the other two cuitivars are found 

within 0.15-0.30m. This suggests that clone 80/40 comes 

in contact with stressful water levels (submergence) 

earlier than the others. Tuberous root yield and yield 

components were also influenced by toposequence 

position with higher yields in the valley fringes followed 

by intermediate valley and the least in the valley bottom. 
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   Growth rates and yield of three cassava 

cultivars on the Njala gravelly upland soils in 

Sierra Leone 

 

   J.B George, M.T Lahai, l.J 

   Ekanayake & M.T. Dahniya 
 

     Abstract. Three cassava (Manihot esculenta Crantz) 

  cultivars (2 improved and 1 local) were evaluated fo 

  growth ,ate and yield on Njala upland soils in the 1993 

  season.‘Cocoa’ produced the highest number and yield 

of small tuberous roots followed by the improved clone 

87/29. ‘Cocoa’  produced the lowest of intermediate size 

  tuberous roots.On average clone 80/40 and 87/29 

 outyielded -cocoa' by 66% and 67%, respectively The 

 tuberous root bulking rate increased with time and were 

 significantly higher for clone 80/40 and 87/29 than for  

  ‘cocoa'. Clone 80/40 and 87/29 which gave the highest 

 root yields also had the highest leaf area index, rate of 

leaf production and leaf life. The leaf life of clone 87/29 

and 80/40 were 38% and 39%, while their tuberous root 

yields also had the highest  leaf area index,rate of leaf 



production and leaf life.The leaf life of clone 87/29 and 

80/40 were 38% and 39%,while their tuberous root yields  

were 67% and 66% more than those of ‘cocoa’ 

,respectively, which indicated a positive and high     

correation between leaf life and tuberous root yield.There    

was also a positive correlation between tuberoLootS    

and the rate of root bulking. The selection of a cultivar 

with longer leaf life leading to high crop growth and 

tuberous root bulking rates would therefore lead to higher     

root yields when combined with other yield determinants. 
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influence of planting season on incidence and 

severity of African cassava mosaic disease in the 

sub humid zone of Nigeria 

 

 

E. Okogbenin, M.C.M. Porto & 

A.G.O. Dixon 
. 

 

 Abstract. Cassava production can be affected by African 

 cassava mosaic disease (ACMD) leading to high yield 

 losses. Reduced activity of Bemisia tabaci (which is the 

 vector for the virus responsible for the spread of ACMD) 

 in the dry season and semi arid agroecology has been 

 reported. The need to identify an appropriate strategy for 

 the introduction of Latin American cassava germplasm 

with reduced effect of this disease is extremely important 

for the expansion of the genetic base of the crop in 

Africa. An experiment was conducted at the International 

Institute of Tropical Agriculture (IITA) Ibadan (sub-

humid zone),Nigeria in 1994/95 to determine if late 

planting (just before  the onset of the dry season) could 



reduce the incidence and severity of ACMD in introduced 

Latin American germplasm targeted for the sub-humid 

zone of Africa.Seedling nurseries of fourteen families of 

Fl progenies introduced from Centre Intemacional 

Agricultura Tropical (CIAT) were established in each of 

the two selected planting seasons (early and late) and 

evaluated for incidence and severity of ACMD. The 

introduced germplasm was susceptible to ACMD with 

about 100% incidence at the peak period of the disease in 

each of the seasons. For up to five months after planting 

in the late season planting, severity and incidence of 

ACMD was reduced compared with the older crop. 

However the two planting seasons were not significantly 

different with respect to the mean index of severity of 

ACMD. ACMD had a marked effect on the growth of 

plants. The index of severity of the ACMD symptoms 

was negatively correlated with plant height. Families with 

one parent of African origin were significantly better with 

less severity to ACMD than families from parents with 

pure Latin American origin at peak period of the disease. 

ACMD and fresh storage root yield were significantly 

and negatively associated. The result suggest that 

inheritance of ACMD resistance may be additive. This 

study has shown that the broadening of  the germplasm 

base of cassava could be accelerated by crossing Latin 



American cassava genotypes with IITA elite cassava 

clones or landraces (with resistance for ACMD) 

and the incorporation of the resistance genes can be 

further enhanced by backcrossing the hybrid Fl progeny 

to the recurrent parent of African origin (IITA elite clone/ 

landraces). Breeding of resistant varieties thus remains an 

appropriate strategy for germplasm introduction and for 

alleviating the devastating effect of ACMD in cassava. 
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Evaluation of cowpea varieties for intercropping with 

cassava in southeast Nigeria. 

 

 

J.E.G. Ikeorgu, O.N. Eke-Okoro & S.O. 

Odurukwe 



 
Abstract. Five cowpea varieties with contrasting maturity 

dates were evaluated for compactibility and component 

yields when intercropped with cassava in southeastern 

Nigeria in 1990 and 1991. Cassava root yields were 

highest with Ife-brown (16-17 t/ha) and lowest with TVx 

3236 (10-13 t/ha). However, cowpea varieties IT84E-124 

and IT84S-2246 which gave relatively high seed yields 

without unduly depressing cassava yields have already 

been recommended to the Agricultural Development 

Project in southeastern agroecological zone for 

multilocational testing and subsequent extention to 

farmers. 
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Effect of selection of planting  materials on 

performance of cassava in the dry savannas        

 

 E.Okogbemn,I.J. Ekanayake, 

 M.C.M  Porto and C. Igiesias 

 
Abstract. A field experiment was conducted at Minjibir, 

 Kano state, Nigeria to examine the influence of selected 

 high quality planting materials (stakes) on the 

performance of cassava in the Sudan savanna zone (mean 

annual rainfall, 825mm; length of growing period of 120 

days). An IITA elite clone, TMS 91934, was used for this 

study with stem cuttings (stakes) obtained by three 

methods: a) non-selected stake- b) visually selected stakes 

from good quality stems,and c) selected stakes from 

healthy apparently disease free (symptomless) mother 

plants. Each group of planting materials was divided into 

two subgroups. Prior to planting, one subgroup was 

treated with an insecticide and fungicide mixture while 

the other subgroup was untreated. Results show that 

selected stakes were significantly (p < 0.05) better in 

sprouting than non-selected stakes. Stakes selected 

  from healthy mother plants had significantly (p < 0.05) 



  better establishment than stakes that were either visually 

  selected  from good stems or non-selected. Chemical 

 treatment of stakes enhanced stem development leading 

  to a significant increase (p = 0.004) in commercial 

cuttings produced.  Inspite of the good establishment that 

was obtained with selected stakes, we observed that the 

number of cuttings obtained from the stand and root yield 

per hectare were less than for non-selected stakes 

(although,the differences did not attain significance). This 

perhaps was due to higher competition for water and 

nutrient resources in the denser stand. There is therefore a 

need for further research on appropriate plant populations 

(densities) for cassava in the dry savannas for optimising 

production of planting materials and root yields. 
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Forage value of casssava foliage: effects of 

spacing and interval of cutting on yields 

 

    C.Ebong, Y.K. Baguma, P. Lusembo & 

    J. Kigongo 
 

    Abstract Foliage production potential of two varieties 

    of cassava (TM5.30786 and Bukalassa ll)were 

evaluated  in humid zone of Uganda. The varieties were 

subjected  to 3spacing (15cm x 90cm; 45cm x 45cm and 

50cm x 90cm)and 2 intervals of cutting (2 and 3 months 

after planting).Bukalassa 11out yielded TMS 30786 an 

effect attributed to increase with decreasing plant 

population.Maximum foliage production was obtained at 

45cm x 45cm.Delayed harvesting increased foliage yield 

of  regrowth especially in Bukalasa 11.This was 

associated with declining leaf to stem ratio.It was 

concluded that because of differences between varities 

and the significance of variety x cutting interval of 

regrowth interaction,there was need to select for 

vigour,high leaf to stem ratio and leaf retention as well 

root yield in the development of fodder types of cassava. 
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Potential of seed storage for long-term 

conservation of yam germplasm. 

 

1.O. Daniel, N.Q. Ng & TO. Tayo 
 

 

Abstract. Some aspects of the storage physiology of 

botanical seeds of  West African yams were studied in 

attempt to preserve yam germplasm resources on a long- 

term basis. Preliminary seed longevity trials were 

undertaken on white yam (Dioscorea rotundata). The 

half-life (P50 ) values derived by Probit analysis of 

viability decline curves during accelerated ageing of 

seeds, suggest that seed longevity could be prolonged 

with dessication and cold storage. Analysis of variance 

revealed no significant loss in the viability of seeds that 

were dried to 14.5%, 10% and 5% seed moisture content, 

and stored at 4 temperature regimes (-20°C, 5°C, 15°C, 

25°C) for 500 days. These results confirmed orthordox 

storage characteristics in yam seeds and indicate the 

potential usefulness of seed storage for long-term 

conservation of yam germplasm. Based on these 

preliminary results,provisional viability constants for seed 

longevity modeling were estimated for predicting seed 



storage life of white yam. With extended seed survival 

database, more accurate estimates of these constants 

would be derived. These will be useful in yam seed bank 

management. 
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Importance of Rhizoctonia solani as a pathogen of 

yam (Dioscorea spp.) in Nigeria 

 

  K.R. Green, T.E. Sangoyomi & 

  N.A. Amusa 

 
 

   

  Abstract. Rhiwctonia solani was found to cause 

  blackening and drying of mature stems, die-back of 

young stems and necrosis of young leaves of yam 

(Dioscorea spp.) Isolates of R. solani obtained from 

Dioscorea spp. varied significantly in virulence when 



inoculated onto leaf discs and stem tips of yam. In 

pathogenicity studies using D.alata, only leaf discs that 

were cut from young leaves then wounded were 

susceptible to infection with R. solani,while stem tips did 

not require wounding for infection to occur. Laboratory 

and field studies indicated that stems of D. alata were 

more susceptible to infection than those of D. rotundata, 

although the results of survey work suggested that leaf 

symptoms attributable to R. solani are more severe on D. 

rotundata. Tubers inoculated with R. solani rotted, 

however, symptom development was gradual, suggesting 

that R. solani is only a weak tuber pathogen. In the field, 

the incidence of stem blackening on D. alata was high 

(>50% for some clones) but severity was low (<5% plant 

area affected). These results indicate that R. solani is not 

a pathogen of economic importance on D.alata in 

Nigeria, although further studies are now recommended 

to elucidate its importance on D. rotundata. 
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  La production et I'utilisation de cossettes 

d'igname (Dioscorea cayensensis-rotundata) au 

Benin : situation actuelie et perspective 

 

 P. Vernier et R. Dumont 

 
  

 

 Résumé. La transformation des tubercules d'igname en 

 cossettes séchées est une technique ancienne de 

 conservation  dans de nombreux pays africains 

 Traditionnellement cette pratique domestique ne portait 

 que sur les écarts de cuisine (extrémité de tubercules, 

 pelure). Depuis quelques années une production 

spécifique de cossette à partir de tubercules entiers s'est 

développée, notamment au Nigeria et au Bénin, afm de 

répondre à la demande urbaine. Ces cossettes sont 

obtenues à partir de variétés particuliéres, donnant de 

multiples petits tubercules, a priori mieux adaptées a une 

agriculture fixée Cette production, encore mal connue, a 

fait I'objet d'une série d'enquête dans la zone de 

production et sur Ie marché  de Cotonou pour mieux 

cemer ses caractéristiques. Les résultats montrent que les 



cossettes correspondent à une partie de la demande 

urbaine dont 1'importance devrait croître. Leur prix est 

nettement concurrentiel par rapport au riz importé. Cette 

évolution est un exemple d'adaptation de la production 

paysanne à une nouvelle réalité socio- économique. 

 

 Abstract. The post-harvest processing of yam tubers (D. 

 cayensensis-rotundata complex) into dry chips is an 

ancient storage technology in  many African countries 

Traditionally this domestic practice concerned only the 

 kitchen rejects (skin, tuber ends). For several years a 

 specific production of whole tubers into chips has been 

 developed to fit the urban demand, especially in Nigeria 

 and in the Republic of Benin. These chips are made from 

 particular cultivars, giving several small tubers,  which 

 seem to be better adapted to sedentarized agriculture This 

specific production, not very well known yet, has been 

 investigated by survey in the production area and into the 

Cotonou market in order to understand better its 

specifications. Results show that the chips products havd 

a specific urban demand which is expected to still 

increase .Their price is really competitive against 

imported rice.This evolution is an example of a farmer 

production adjustment to a new socioeconomic reality. 
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Amelioration des systemes traditionneis de 

conservation de I'igname. 

 

A.M. Kouakou, R. Dumont et P. Zohouri 

 
Résumé. Des études concemant la conservation des 

Dioscorea cayenensis-rotundata et D. alata ont été 

réalisées en Côte d'lvoire en 1989 et 1990 dans trois 

zones écologiques différentes. Elles testent 1'efficacité de 

trios structures de conservation en combinaison avec la 

combinaison insecticicide-fongicide des tubercules. Les 

résultats varient peu en fonction des zones.  Par contre 

1'effet de la structure de conservation et de la protection 

chimique apparaît clairement. Dans les conditions de 

1'expérimentation, les pertes sont réduites sur D. 

cayenensis-rotundata par une conservation en paillote 

accompagnee d'une protection chimique. Pour D. alata, 

la conservation en fosse donne de meilleurs résultats; la 

protection chimique a une efficacité limitée. 

 

 

Abstract. Results of studies on the effects of pits, shed 

and chemical protection on tuber storage Of Dioscorea 

alata and D. cayenensis-rotundata during 1989-1990 in 



three locations were similar D. cayenensis-rotundata 

stored well under sheds after chemical treatment, but D. 

alata stored better in pits. 
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Selection au sein du groupe d'ignames Krengle 

(Dioscorea cayenensis-rotundata) 

 

G. Tokpa et R. Dumont 

 

 

 

 
Résumé. En Cote d'lvoire. Ie groupe d'ignames Krenglé 

occupe une place prédominante aux plans alimentaire 

commercial et agro-industriel. Cette étude vise la 

selection de plantes productives sans tuteurs et ayant des 

tubercules de forme réguliére, dépourvus de 

ramifications, de raciness et d'épines. 500 clones, issus 

des tubercules collectés dans les différentes zones de 

production d'igname du pays, ont été multipliés et évalués 

pendant 4 ans. Ensuite les 13 clones prometteurs retenus 

ont été comparés à 3 types de matériels. Les résultats ont 

montré la supériorité du groupe constitué par les 13 

lignées prometteuses et par là-même l'éfficacté d'une telle 

méthode de sélection. 

 

Abstract. The yam Krengle is very important in 



alimentation, on sale, and in food-industry in Cote 

d'lvoire.This work aims to select high yelding plants 

which grow without stakes, have regular tuber shape, and 

have no ramification no roots and no spines on the tubers 

.500 clones from tubers collected from various regions of 

the country, we multiplied and during 4 years.13 

promising clones were selected and compared to 3 types 

of materials.The result showed in yield ,the superiority of 

the group including the 13 promising lines and showed 

the  effectiveness of such study. 
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Les determinants agroecologiques et socio-

economiques de la production et de I'offre en 

igname en Côte d'lvoire 

 

 P.S. Doumbia 
. 

 

 Résumé. Dans cette communication, les facteurs 

 déterminants de la production et de I'offre en igname 

sont analysés.  Sur 2.500.000 tonnes d'rgname produites 

 annuellement, prés des trois quarts Ie sont en zone de 

 savane. La zone sud, forestiére est Ie domaine des 

cultures de rentes, du riz pluvial et du manioc. En zone de 

savane, les facteurs liés au climat ainsi que les habitudes 

 alimentaires basées sur la consommation de 1'igname 

 détermine dans une large mesure 1'importance de cette 

 culture dans cette partie du pays. L'offre globale en 

igname correspond au surplus commercialisable, une fois 

  1'autoconsommation et les quantités correspondantes 

aux semences déduites. L'offre présente un caractére 

saisonnier trés marqué, et sa structure est variable d'une 



région à une autre du fait de la spécialisation régionale de 

la production. 

 

 

  Abstract. Factors determining yam production and 

supply were analysed, it appears that almost 75% of the 

2.5 million of yam comes from the savanna zone. the 

forest zon being more suitable for tree plantation, upland 

rice, and cassava production. The importance of yam 

corresponds to the market surplus, when the consumption 

needs at the farm level and the quantity needed for seed 

are satisfied.Yam supply is highly subject to seasonal 

variation. Due to high zonal specialization in yam 

production, the structure of yam supply varies according 

to the production area. 
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Acclimatization of in vitro plantlets of white yam 

(Dioscorea rotundata Poir): transition from 

culture tubes to field. 

 

 S.Y.C. Ng & R. Asiedu 

 
  

Abstract. Acclimatization of in vitro plantlets is an 

important intermediate stage in the successful application 

of in vitro techniques for crop improvement, particularly 

in a micropropagation scheme.Some factors that might 

influence survival of yam plantlets during transition from 

the culture tubes to the nursery/field were examined. 

These factors are the transplanting medium, season and 

the genotype. It was observed that 'coco-peat', produced 

by a local company by crushing the outer husk of a 

coconut, can fully substitute for imported peat pellet as a 

transplanting medium. The plantlet survival in 'coco-peat' 

(85%) was comparable to that in peat pellet (87%). There 

were no differences in survival between the two 

transplanting periods, June to July (91 % of 1,481 

plantlets transplanted) and October to November (93% of 

1,171 plantlets transplanted).  However, there were 

differences in plantlet survival among the 12 genotypes 



evaluated, ranging from 56% in TDr 742 to 99% in TDr 

746. 
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Distribution and severity of foliar diseases of yam 

(Dioscorea spp.) in Nigeria 

 

 K.R. Green 
 

Abstract. A diagnostic survey was conducted in 1994 

throughout the yam production zone of Nigeria (420 

fields sampled) to determine the distribution and severity 

of symptom types commonly occurring on yam foliage 

(Dioscorea spp.), to identify the pathogens causing these 



diseases and to investigate the effects of species, 

agronomic practices and agro-ecological zone on disease 

incidence and severity.  Preliminary analysis indicated 

that the severity of foliar diseases was lowest in the 

nonhem guinea savanna (< 5% of foliage affected) and 

highest in the humid forest zone (> 25% of foliage affect 

for D. alata) suggesting a positive relationsbipwith 

rainfall levels. Some commonly observed symptom types 

were caused by individual pathogens (e.gf, typical 

anthracnose lesions caused by Colletotrichum 

gloeosporioides and zonate lesions caused by Sclerotium 

rolfsii) while other symptom types had a range of 

pathogens associated with them. On D. alata, symptoms 

of anthracnose caused by C. gloeosporioides (discrete 

leaf lesions and stem blackening) were prevalent in over 

50% of the fields sampled. On D. rotundata, the most 

common and severe symptoms in all regions surveyed 

were leaf spots attributed to Curvularia eragrostidis, 

while viral infection was also of importance in 18% of 

fields sampled in the southern guinea savanna. 
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Preliminary studies of seed yam production from 

minisetts with different thicknesses of cortex 

parenchyma in white yam (Dioscorea rotundata 

Poir.) 

 

 

B. A. Aighewi, M. 0. Akoroda & 

R.Asiedu                  
 

 Abstract. An appropriate thickness of minisett for the 

 production of seed tubers from 30 g minisetts with 

different thicknesses of cortex parenchyma for two local 

Njeerian yam varieties of Dioscorea rotundata Poir Abi 

and Pepa) was investigated at IITA, Ibadan, in 1994. 

There was interaction between variety and sett thickness 

for percent shoot emergence from 6 to 9 weeks after 

planting  well as the yield of seed tubers. The 10 mm 

thick setts were superior to those of 5 mm but comparable 

to setts of 15 mm and 30—40 mm (normal) thickness in 

terms of mean tuber weight, sett multiplication ratio, as 

well as number and yield of seed tubers per plot. The 10 



mm thick setts were, therefore, the most efficient, and its 

use will save more cortex parenchyma for use as food. 

Variety Abi (9.5 t/ha) generally outyielded variety Pepa 

(2.9 t/ha). 
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Potential use of aerial tubers for water yam 

germplasm conservation and production 

 

    N. Q. Ng 
 

    Abstract. A prfelirhinary study was undertaken to 

assessI  the potential uselof waier yam (Dioscorea alata 

L.) aerial tuber as propagules for underground tuber 

production and for germplast conservation. Ten 

accessions of water yam were-setected for this study. 

Aerial tubers of 5g and lOg weight were compared with 

minisetts (20g) and ware yam planting settfc(250g). The 



results showed that these aerial tubers produced vigorous 

plants with underground tubers similar in shape and 

texture to those of minisetts and ware yam planting setts. 

On average, a 5g-sized aerial tuber produced underground 

tubers weighing 1.6 kg similar to those of minisetts. A 

l0g-sized aerial tuber produced an underground tubers of 

about 2kg fresh weight which was  significantly higher 

than that from a minisett and from 5g-sized aerial tubers, 

although lower than that from the ware yam planting sett 

(3 kg/plant). This suggests that aerial  tubers of l0g 

weight could be used as propagules for yam  production. 

The average number of aerial tubers per plant   produced 

from 5g and l0g aerial tubers, minisetts and ware  yam 

planting setts were 16, 19, 16 and 64 aerial tubers  

respectively. These aerial tubers are small, easy to handle   

  and store better than the underground tubers. Thus, 

aerial tubers provide an alternative means for 

conservation of water yam germplasm 
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Assessment of the potential for sweet potato 

processed product (dough nuts)for diversified 

utilization of sweet potatoes in Uganda. 

 

 

C. Owori & V. Hagenimana 
. 

Abstract. A technical survey on product development 

was conducted to access the potential for the use of sweet 

potato in processed snack (dough nuts) in Lira district. 

Sweet potatoes were processed into flour and fresh roots 

were mashed after boiling. The two processed forms of 

sweet potato were used to substitute wheat flour at 30% 

and 50% levels respectively. Analysis of costs and returns 

showed that the sweet potato processing technology 

reduces costs of production. Gross returns for producis 

made using sweet potato flour were increased but reduced 

for products made using boiled and mashed sweet 

potatoes. Preference tesi indicated that the sweet potato 

products made using sweet potatoes were acceptable to 

consumers. Products made using boiled and mashed 

sweet potatoes were the most preferred. The major 



constraint to the adoption of the potato processing 

technology was found to be seasonal availability 

of sweet potatoes. 
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Effect of host resistance and application of cow 

manure on yield of sweetpotatoes and sweetpotato 

weevil damage. 

 

M.J. Muhanna & W.W. Collins 
. 

Abstract. The effect of application of cow manure on 

sweetpotato yield and sweetpotato weevil damage, was 

investigated in the year 1992/93 in Tanzania. Sweetpotato 

cultivars were also compared for their storage root yield 

and susceptibility to sweet potato weevils (SPW). Studies 

were conducted at Ukinguru - Mwanza, and Lubaga - 



Shinyanga, in the Lake Zone regions of Tanzania. A two 

factor experiment involving two manure levels and five 

cultivars was used in these investigations. Manure levels 

were No Manure and With Manure at a rate of 3 tons/ha. 

Cultivars were: Budagala, Mwanamonde, Sinia, SPN/0 

and TIS 8250. Application of manure sugmficantly (p< 

0.05) increased storage root size, suggesting that higher 

total yields should be expected when this practice is used 

Application of manure had no significant effect on 

storage root damage by SPW. SPN/0 gave the highest 

yield and was the most susceptible cultivar to weevils. 

Local cultivar Budagala displayed low levels of 

susceptibility to SPW over locations. 
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Sweet potato viruses in Uganda and 

Kenya:results of a survey. 

 

 

E.E.Carey,S.T.Gichuki, R.O.M. Mwanga, S. 

Kasule, S. Fuentes, C. Macharia & R.W Gibson 

 

    
 

 

  Abstract. Sweet potatoes were examined for viruses 

with the aim of determining the range of viruses present 

in 9 districts in Uganda and 5 districts in Kenya   The 

areas surveyed cover mid- to high elevation, sweet potato 

growing agroecologies, ranging from moist to dry. At 

each site, plants encompassing the range of possible virus 

symptoms were identified, symptoms noted, and samples 

 analyzed by nitrocellulose membrane enzyme-linked 

 immunosorbent assay (NCM-EL1SA) using antisera to 

sweet potato feathery mottle virus (SPFMV), sweet 

potato mild mottle virus (SPMMV), sweet potato latent 



virus (SPLV), sweet potato chlorotic fleck virus 

(SPCFV), sweet potato caulimo-like virus (SPCV), and 

C-6 virus  SPFMV was the only virus commonly detected 

at most locations. At least half of the plants tested at most 

sites had negative reactions to all antisera used, so the 

symptoms identified in the survey may have been due to 

a) non-viral causes, b)  the viruses for which we surveyed 

being present at concentrations below the threshold for 

detection by NCM- EL1SA, or c) virus(es) other than 

those tested for. 
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Evaluation of sweetpotato seedling progenies in 

Kenya, Uganda and Tanzania. 

 

 

S. T. Gichuki, E. Carey, R. Mwanga, 

R. Kapinga, P.J. Ndolo & J.W. Kamau 
 

Abstract. Sweet potato is an important food crop in 

Eastern and Southern Africa Introduction of varieties that 



are high yielding, resistant or tolerant to viruses and 

drought and have high dry matter could result in 

increased production in the region. Seedling trials were 

evaluated at 4 locations in different agroecologies in 

Kenya, Uganda and Tanzania. Several clones were 

selected based on yield and virus tolerance and advanced 

to clonal evaluation trials. Clonal evaluation trials were 

established in Kakamega and Namulonge. Seedlings from 

families B0033, B0052, B0106, B0260,1/3, B0115, CIP 

194107 and CIP 194103 performed well across at least 2 

locations  Families originating from CIP's 1993/94 

breeding program had the highest proportion of seedlings 

advanced to clonal evaluation trials (28.0% and 25.4% in 

Kakamega and Katumani respectively). Similarly the 

highest percentage of families advanced were from this 

seed source. Virus pressure was high in 

Namulonge,moderate in Kakaand low in Katumani and 

Ukiruguru. These results will be useful in developing a 

coordinated Sweet potato breeding program for Eastern 

and Southern Africa. 
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Evaluation of sweet potato storage roots for 

storability at room temperature in Kenya 

 

  Kihurani A.W., S.T. Gichuki and  E.E. Carey 
 

Abstract. Thirty four sweet potato clones were evaluated 

for storability at room temperature in a storage house at 

the National Agricultural Research Laboratories (NARL). 

Records of storage root condition were taken weekly 

using a scale of 1-5 where 1 = no rotting, 2 = 1-25%. 3 = 

26-50%, 4=51-75% of root rotted and 5 = more than 75% 

of root rotted. Roots with a rating greater than 3 were 

discarded and number and the weight of the remaining 

per clone recorded. The mean rating, percentage number 

of roots lost and percentage weight loss per clone was 

calculated. Daily temperature and humidity in the storage 

house were monitored. The mean rating, percentage root 

spoilage and weight loss in storage for the clones were 

very highly significant. KSP 20 and Mtwapa 13 showed 

the lowest rate of root spoilage and weight loss among the 



NPT clones and 440024 among the AYT clones. 
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“ Chingovwa”-a sweet potato variety,emerging as 

a cash crop in north-western Zambia. 

 

  R. Namposya 

 
     Abstract. This paper is summarised from a report 

which examined sweet potato production, utilisation and 

   marketing; practices by farmers and traders in Solwezi 

and Kasempa districts in North Western Zambia. The 

survey was conducted to collect baseline data for the 

sweet potato vine multiplication and distribution 

campaign conducted  by the Farming Systems Research 

Team and Extension. A total of 39 farmers and 48 traders 

were interviewed over the period May to October, 1990, 

in three sample areas of Kingovwa, Kayong, and Ingwe. 

In addition to contributing much to the food staple base in 

the households, sweet potato was found to he playing an 



increasingly important role as a cash earner in not only 

the household but also the rural economy of Kingovwa 

and Kayong, areas which have a good access to urban 

consumer markets through a good network of roads. 

Farmers in these areas have pioneered the introduction 

and management of a high yielding and palatable variety 

called chingovwa. Driven by an apparent increase in 

demand in urban areas, a good marketing system 

dependent on motor transport has been developed. 

Farmers seem to have reached a point of self sufficiency 

as far as home consumption of sweet potato is concerned 

It was concluded that unless complemented with a 

vigorous campaign strategy to increase urban demand 

through diversified utilisation and processing, the 

campaign to distribute vines was likely to induce over-

production therefore low incomes from sweet potato. 

Moreover farmers in areas like Ingwe are unlikely to take 

up a perishable and bulky crop beyond the requirements 

for subsistence unless access to urban market is facilitated     

 through improvement in rural roads.  
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 Multllocational testing of 

Sweetpotato clones in Kenya. 

 

 

P.J. Ndolo, E. Carey, S.T. Gichuki, G. 

Maisiba, J.W. Irungu, J. Ngungi, J.W. 

Kamau, C. Lusweti & D.K. Maina 
 

 Abstract. Sweetpotato (Ipomoea batatas) clones selected 

 at research  centres in Kenya  and  introduced  by  the 

 International Potato Centre (CIP) were evaluated for two 

 seasons at various locations in the major sweetpotato 

 growing agro-ecologies of Kenya.The objective of the 

 study was to identify potential clones for release to 

farmers. The clones were evaluated for storage root yield, 

root number, dry matter content, consumer acceptability 

of boiled roots and foliage yield. Performance of clones 



 differed by locations. Varieties KSP 20 (TIS-2534), CIP 

 440078 (T1S-70357), 420009 (Japones Tresmesno 

 Selecto), 440037 (IMBY 3102), SPK 013, Kemb10, Ex- 

 Diani and KSP 11 yielded well in most locations and are 

 candidates for official release. Clones KSP 20 and 

440037 were the most stable across environments. 
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 The effect of watering frequency on sweet potato 

fresh vine yield in the lowland and upland 

 (Ipomoea batatas Lam.) 

 

 D. Chitundu 
 

Abstract. Shortages of sweet potato planting material at 

the on set of rains is a production constraint in the SADC 

countries. The effect of watering frequency on vine yield 

and the number of hectares that could be planted from 

such yields were investigated. Three times a week 



frequency produced more vines (P>0.05) than once a 

week watering frequency. No significant differences in 

regard to hectares that could be planted from such 

material were observed as a result of watering frequency. 

However, the hectares to be affected by the variety used. 

There were also significant differences in vine yield and 

the area that could be planted across locations. Three 

times a week watering frequency in the lowland gave the 

highest mean yield of 15.96 t/ha of vines on fresh weight 

basis while the lowest mean yield of 2 57 t/ha was 

obtained from twice a week watering frequency in the 

upland. When translated in hectares that could be planted, 

twice watering frequency in the lowland 

gave the highest mean value of 13.81 hectares. This study 

suggests that twice a week watering frequency in the 

lowland should be appropriate for farmers. 
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Survey on storage pest complex of dried sweet 

potato chips in Uganda 

 

   J. Ambrose-Agona. 

 
    Abstract. A baseline loss assessment survey was 

   conducted to establish the economic importance of the 

   storage pests of dried sweet potato chips in Kumi 

district Uganda. 36 households were surveyed. Stratified 

random sampling was employed. Farmers' method of dry 

potato chip processing. Utilization and storage 

management were appraised. Dried sweet potato chips 

sampled from farmers stores were incubated in the 

laboratory.The dried sweet potato chips collected were 

found to be infested by Araecerus fasciculatus. 

Rhywpertha dominica. Sitophilus zeamais. Dinoderus 

minutus. Lasiodenna serricome and Tribolium confusum. 

A. fasciculatus is the most predominant pest. Results of 

the survey are discussed. 
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Sweet consumption and  utilization in major 

Sweetpotato growing districts of Uganda 

 

  R.O.M. Mwaoga, C.O. p'Obwoya, 

  B. Bashasha & P.T. Ewell 

 
   

 

  Abstract. Annual sweetpotato production in Uganda is 

  about 1.8 million tons as of 1993,which puts the country 

  in first and fourth positions in Africa and the world 

 respectively, in production ot the commodity. This paper 

 presents baseline information on sweetpotato 

consumption and utilization in Uganda. Cluster sampling 

was used to interview 419 farmer, in seven major 

sweetpotato growing districts between September.1989 

and March 1992. Peel and boil or steam for food is of 

utilization. Accompanying relishes vary by region but 

bean sauce is most common. After reaching maturiy 

sweetpotatoes are consumed almost everyday and 

sometimes every meal in the surveyed districts. During 

sweetpotato scarcity they are consumed at least twice a 

week.  In terms of food preference sweetpotaso ranks 

second after bananas or millet bread Sweetpotato vines 

are highly nutritious but are not utilized as human food. 



They are used as planting material feed for livestock, 

manure, ‘salt" (flitrate from vine ash) or are burnt or 

thrown away There is need for research into utilization of 

vines for food and animal feed identifying varieties with 

the ability to be stored in-ground  for long periods of time 

and after harvest, developing low-cost post harvest 

storage technologies and processing sweetpotato into 

food, animal feed and other products to stimulate 

production and increase income generation 

among farmers. 
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Consumer acceptance of boiled sweet potato 

clones In Kenya 

 

Maling'a J.N., S.T. Gichuki, 

G. Malsiba, P.J. Ndolo, V. 

Hagenimansa and E. Carey 
 



Abstract. Taste tests and dry matter evaluations were 

done on sweetpotato clones harvested from National 

Performance Trials (NPT) at three locations in Kenya. 

Preliminary results showed that consumer acceptability of 

boiled roots varied among regions, and that clones with 

dry matter content of over 30% were preferred. SPK 004, 

a pale orange fleshed clone was preferred at all locations. 
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Processing characteristics of 

promising sweet potato clones 

in Kenya 

 

M. A. Oyunga, J. Malinga, 

V. Hagenimana, E. Carey, S. Gichuki 

 



 
Abstract. Evaluation of sweetpotato processing 

characteristics of sweetpotato clones native and 

introduced to Kenya is reported. These evaluations were 

done on clones from National Performance trials (NPT), 

AdvancedYield Trials (AYT), Preliminary Yield Trials 

(PYT) and from an Observational Trial (OT), grown at 

Kabete Campu(University of Nairobi) and the Regional 

Research Center at Kakamega, during the long and short 

rams,Different clones were assessed for root dry matter 

content.Sliced samples were evaluated for rates of 

browning (oxidation) for possible processing into Hour. 

Fried crisps (US chips) were evaluated for flesh 

appearance and taste. Clones were identified which 

yielded and possessed a high root dry matter content 

making them suitable for home  consumption and 

processing into crisps and flour. Coincidentally, some 

readily available clones in certain parts of Kenya (from 

central Kenya) produced very attractive crisps in this trial. 

The dry matter content which ranged between 15 8%- 36 

1 % was within acceptable rang. There were significant 

differences for acceptability of flavour and texture. There 

were also significant differences in browning among 

clones, indicating that some would be much more suitable 

for solar drying and flour production. 
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Oil content in fried sweet potato processed 

products 

 

     V. Hagenimana & M.A. Oyunga 

 
  Abstract. Some 95 different sweetpotato clones with 

various dry matter contents were used to process crisps 

the end product analysed to determine the oil content.   

There was a linear relationship between dry matter 

content in raw sweetpotato roots and the level of oil 

uptake in crisps.Sweetpotato roots with dry matter that of 

potatoes give crisps containing far less oil than those from 

potatoes Consequently, boiled and mashed sweetpotato 

has been shown to lessen the oil uptake of fried products 

like "mandazis" (doughnuts). 
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 The performance of sweet potato (Ipomoea 

batatas L.) and common bean (Phaseolus 

vulgaris) under the traditional intercropping 

system in the lowland areas of Uganda. 

 

 C.O. p'Obwoya 

 
Abstract. In traditional agricultural practice in the 

lowlands of Uganda, Sweetpotato (Ipomoea batatas L ) 

and common bean (Phaseolus vulgaris) are commonly 

grown in association in mounds or heaps in relatively low 

plating density in many cases. An experiment in which 

the performance of sweetpotato  and common bean under 

the traditional intercropping system was conducted at 

Namulonge Agricultural and Animal production Research 

Institute. Eight sweetpotato genotypes Entry (E) 39, E21, 

E29, E20, Tanzania (Tz), Bitambi (BIT), Tororo 3 (TOR 

3), and New kawogo (NKA) were intercropped with four 

bean genotypes, white haricot (WH), MMS 224, A 197, 

and GLP 585 Intercropping increased total fresh root 

yield by 4.2 t/ha. Root yields were higher in mixtures 

than in pure stand. Plant architecture had a significant 



effect on the performance of the component crops, with 

semi compact sweetpotato plant type appeared more 

compatible with beans than the other morphotypes 

Variety NKA outyielded the rest (16.3 t/ha) while E 21 

had the lowest fresh root yield (7.4 t/ha) in mixtures. Sole 

cropped and inter cropped sweetpotato yields were 

closely related (R
2
 = 0.987, thus the higher the yield of 

sole cropped the higher the yield of intercropped 

sweetpotato. Intercropping reduced bean yield by 66.7%, 

but the magnitude varied among genotypes and crop 

combination. However, there was no significant 

sweetpotato genotype x bean genotype interaction 

Sweetpotato and bean genotypes with high RY also 

possessed high competitive abilities and agressivity 

coefficient. The traditional intercropping system is 

biologically sound because LER values were greater than 

1.0 except under one crop combination where LER was 0. 

9. However, the productivity of swectpotato/bean 

association may probably be improved upon by 

manipulating the planting density, spatial arrangement 

and type of seedbed to optimize yields of (he component 

crops. 
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Post harvest losses and the potential of the pit 

storage of sweet potato (Ipomea batatas) in 

Malawi. 

 

Abstract.  A post-harvest handling and storage of sweet 

potato survey was conducted in some areas of Lilongwe 

Agricultural Development Division 

(LADD),concentrating on areas close to Bunda College 

and Mitundu market.The respondents reveal that 

sweetpotato losses are caused mainly by pre-harvest 

diseases (49.5%),breakages in the field at harvest (56.8%) 

and in transporting(68.5%),while at the market,losses are 

mostly caused by wilting (45%).The respondents learned 

post-harvest aspects from their parents (56.8%),from 

experience (24.3%),sharing experiences (12.6%) and 

from extension workers (6.3%).Out of the total number of 

respondents,83.4% of the respondents stored the local 



variety of sweet potato ‘yoyela’,13,5% stored another 

local variety ‘kanchiputu’, and only 0.9% stored a high 

breed variety ‘kenya’.84.7% of the respondents store in 

pits.Out of these,90.4% treated the potato with ash from 

any plant source when storing.70.3% of those who store 

sweet potato reported some losses in storage due to 

moulding.These results show that most smallholder 

farmers store sweet potato in pits.However,majority of 

the farmers incur high losses due to diseases and 

mechanical damage at harvest and during 

transportation,storage and marketing.A major 

contributing factor is inadequate extension on appropriate 

post harvest handling and better/effective pit storage 

method(s) to be used by smallholder farmers. 
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Women's role in local sweet potato crisps 

processing in Nairobi-Kenya. 



R.W. Gatumbi & V. Hagenimana 
 

Abstract. The market of snack foods is continuously 

increasing in Nairobi. The experience of Ni Witu Women 

Group in processing and sale of sweetpotato crisps shows 

that different sweetpotato varieties represent a raw 

material of high quality for processing acceptable and 

appreciated snack foods. The sweetpotato slicer is a key 

piece of equipment in processing crisps While some 

consumers complain that sweetpotato crisps would be 

oily, the laboratory tests have indicated that their oil 

content is far lower than that of similar products 

However, their moisture content was found higher than 

the reported in literature .The production cost for 

sweetpotato crisping shows that the activity undertaken 

by Ni Witu Women Group is highly profitable. 
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Determinants of Sweetpotato commercialization 

in south Nyanza, Kenya 
 

  J.W. Low 
 

   

 

  Abstract. Sweetpotato serves as an important food 

  security crop in many parts of Kenya, but rarely is a 

  principal food staple or significant cash crop. A 

structured  household survey conducted among 81 

sweetpotato growers examines the factors influencing the 

extent to which farmers engage in commercial 

sweetpotato production in four distinct agro-ecologies in 

South Nyanza the major Sweetpotato growing area in 

Kenya. The sample is purposively stratified on agro-

ecological conditions road access, age of the sweetpotato 

grower, and gender of the household head. Marketing 

constraints emerge as the most limiting factor to 

expanding sweetpotato production and insufficient 

planting material and weevil infestation are also 

important constraints in drier agro-ecologies .Men 



 typically cultivate Sweetpotato only when the crop 

becomes commercially important.  Differences in varietal 

characteristics preferred by commercial and non- 

commercial producers of sweetpotato are explored 
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Storability of sweet potatoes(Ipomoea 

batatas)under traditional Malawian conditions. 

 

                                                          

S.C.M. Munthaii 
 

 

 

 Abstract. The storability of sweet potatoes (Ipomoea    

 batatas) - "Kenya" variety - using traditional methods 

was evaluated at Bvumbwe Agricultural Research Station 

on   over a twenty-week storage period. The traditional 

methods under evaluation were storage of sweet potato 

tubers treated with wood-ash in pits with grass lining 

Wood-ash was used at a rate of 15% by weight. The mean 

weekly minimum and maximum temperature in the pits 

were 17 and 18°C, respectively, and the mean relative 



humidity in the same pits was 94%  The major causes of 

loss were diseases (20.9%), and weevils, Cylass 

puncticollis (19.6%). After 20 weeks in storage, both 

wood-ash and the use of dry grass-lining had no 

significant effect on tuber weight loss, sprouting, disease 

incidence, and weevil infestation  at the 5% probability 

level. This observation confirms results obtained during 

the 1993/94 season which indicated that the use of wood-

ash does not significantly reduce weevil infestation and 

sweet potato postharvest deterioration in general. 
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Sweet potato in Tanzanian farming and food 

systems. 

 

R.E. Kapinga, S.C. Jeremiah, R. Kileo 

& P.T. Ewell 



 

 

 Abstract. This report synthesizes information gathered 

 from nearly 900 fanners in baseline studies carried out 

 between 1991 and 1993 in selected areas of Tanzania. 

The information obtained is intended to improve the 

relevance of research planning and priority setting for the 

increased production and marketing of sweet potato.  

Sample areas were chosen to represent different agro-

climatic zones, soil characteristics, topography, and 

socio-cultural conditions. Sweet potato is grown 

throughout Tanzania Nationally, it is the third most 

important root and tuber crops after cassava and round 

(Solanum) potato. In the national food production, it 

ranks fourth after maize, cassava and beans. The crop 

plays an important role in household food security, and is 

produced mainly for home consumption. It occupies 

approximately 14% of the total arable land of the farms 

surveyed The crop is most important in the Lake and 

Eastern zones, moderately important in southern 

highlands and northern zones, and less important in the 

 southern and central zones Average yields of fresh sweet 

 potato storage roots are very low - a rough estimate of 

the mean yield at farm level is five and half tons per 

hectare. Sweet potato roots are primarily consumed fresh, 



mosiiy usually just boiled. They are also roasted and used 

as an ingredient in some traditional dishes. Processing 

into sun- dried chips or slices, termed Matoborwa and 

Michembe,is common in the Lake zone, but is completely 

unknown  in the northern zone.  Storage of fresh roots in 

pits is common in the southern highlands zone Leaves are 

used as a vegetable mainly in Central and Southern zones, 

and as fodder in northern zone A major production 

constraint is the susceptibility of many of the varieties 

currently grown to sweet potato weevils and diseases.  

Improved characteristics which farmers would like to see 

include. good root cooking characteristics, extended in-

ground storability, high market value and drought 

tolerance. Major constraints limiting production in the 

order of importance mentioned by farmers include: sweet 

potato weevils (Cylas spp. and Blocyrus spp ), drought, 

shortage of planting material, low root yield, vertebrate 

pests (moles, rats, pigs), viral and fungal diseases, poor 

market accessibility, storage pests (larger grain borers), 

and low soil fertility. Sweet potato was found equally 

grown in monoculture (50%)and intercropped (50%). 

Maize, cassava, beans are most common intercrops. 

Harvesting is mainly caried out piecemeal, a few roots at 

a time, over an extended harvest period. Female farmers 

play a big role in sweet potato production.  Women 



contribute about 80% of the total labour in sweet potato 

production, processing and marketing activities. A 

priority for research interventions is: the development of 

sweet potato varieties with resistance to pests and 

diseases, high yields, and good root characteristics 

Drought -tolerant varieties combined with early planting 

to avoid dry spells could alleviate widespread 

crop loss due to drought. Techniques sn rapid 

multiplication of sweet potato planting matcnal shouldbe 

extended to farmers and village extensionssts for the 

sustainable and reliable supply of planting material. Posi-

harvest handling techniques should be improved !o 

minimize losses. Diversified use of sweet potato and the 

development of new products which use the crop as an 

ingredient would open up new markets, which in turn 

would be an incentive to farmers to increase productivity 

per unit area. 
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Nutrient disorders of sweet potato and taro: 

advances in diagnosis and correction in the 

Pacific. 

 

J.N. O'Sullivan, C.J. Asher, F.P.C. 

Blarney, S. Halavatau & L.G.G. Yaba 
 

Abstract. Root crops, especially sweet potato (Ipomoea 

batatas (L) Lam.), taro (Colocasia esculenta (L ) Schott; 

Xanthosoma sagitifolium (L.) Schott), cassava (Manihot 

esculenta Crantz and yam (Dioscorea spp.). are a major 

staple food source in the Pacific region, where they are 

usually grown without fertiliser inputs. Yields are 

typically low, and poor nutrient availability is a 

contributing factor. With the exception of cassava, 

diagnostic information sufficient for identifying a 

complete range of nutrient disorders in these species is 

lacking. A collaborative project involving Australia, 

Tonga, Western Samoa and Papua New Guinea is aimed 

at generating comprehensive diagnostic information for 

mineral nutrient disorders in sweet potato and taro, and 

has identified specific nutrient limitations in a number of 

soils. Using solution culture, a wide range of nutrient 



disorders has been induced and described, and critical 

nutnent concentrations in leaf tissue defined.Visible 

symptoms, tissue analysis and pot experiments have lead 

to the recognition of a high incidence of disorders. 

 The most frequently observed deficiencies are of P and 

N, but cases of K, S, Mg, Fe, Zn, Mn and Mo deficiency 

have been found. Field trials are being used to evaluate 

the use of soil amendments and other ameliorative 

practices for increasing root crop yields on selected soils. 

Economic analyses show that fertiliser use was likely to 

be beneficial at most sites where disorders have been 

identified. 
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Performance in Ghana (West Africa) of sweet 

potato varieties bred and selected in east and 

southern Africa environments. 

 

J.A. Otoo, A. Missah, A.F.K. Kissiedu, 

J.J. Afuakwa, J. Adu-Mensah, 

A.K. Danso, E. Okai, A. Asare-Bediako 



& R.Sagoe 

 
Abstract. Two sweetpotato varieties, TIS 3017 and 

"Kenya" (renamed "Sauti" in Ghana), selected in Malawi 

under altitudes > 1000 m and released in 1986, were 

imported into Ghana and evaluated at the Crops Research 

 

 Institute, Fumesua, Ghana, altitude =282 m, along with 

 three clones imported from the International Institute of 

 Tropical Agriculture (IITA), Ibadan, Nigeria, and two 

local best vaneties The objective was to assess the 

performance of the Malawi varieties in Ghana (West 

Africa). A favourable performance of the varieties would 

help the National Root Crops Programme to decide to 

collaborate with the Root Crops Research Networks in 

East and Southern Africa in germplasm exchange  The 

Malawi vaneties, TIS 3017 and Sauti, produced 

favourable levels of fresh tuber yields (23.3 and 19.5 t/ha) 

and performing Ghana selections, TIS 8266 and TIS 

84/0320, gave fresh tuber yields of 27 4 and 25 9 t/ha and 

dry tuber yields of 8.8 and 7.7 t/ha respectively TIS 3017, 

and Sauti produced significantly higher percent dry 

matter compared to most of the Ghana selections. Data on 

other parameters such as number of tubers/plant, mean 

tubel weight, % establishment at harvest, top (vine) yield, 



total biomass and harvest index are presented. A sensory 

evaluation confirmed the acceptability of boiled tubers of 

TIS 3017, Sauti and the Ghana selections with respect to 

taste, appearance and texture. Preliminary results suggest 

the possibility that suitable sweetpotato varieties can be 

 

  selected from improved germplasm developed in East 

and Southern Africa especially if parental materials 

possess high levels of adaptability to environmental 

stresses. 
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Genetic diversity and germplasm maintenance of 

cocoyam (Xanthosoma sagittifolium (L.) 

Schott) 



 

A. Agueguiass 
 

Abstract. Studies were earned out to estimate the genetic 

variability in some cocoyam (Xanthosoma sagittifolium 

(L.) Schott) populations in an attempt to obtain necessary 

information that could be potentially useful for the 

genetic improvement of this crop. Cocoyam accessions 

from different parts of the world were used for this study. 

Remarkable differences were observed among the several 

cocoyam genotypes for the various charaters that were 

measured. The 66 cocoyam accessions used for numerical 

taxonomic studies were classified into nine fairly 

homogeneous groups. The simple linkage cluster analysis 

(SLCA) identified these nine groups with each 

comprising varying number of accessions. The minimum 

spanning tree (MST) did further authenticate the 

existence of these nine groups.  The MST demonstrated 

the extent of relatedness among accessions m each group. 

The results obtained from the two classificatory 

procedures were to a large extent similar. 
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Yield of potato as influenced by crop 

resistance,sanitation and fungicidal treatments against 

late blight. 

 

D.A. Fontem 

 

Abstract. The effects of crop resistance, sanitation and 

two applications of Ridomil plus (12% metalaxyl + 60% 

cuprous oxide) on the control of late blight of potato 

(Solanwn tuberoswn) incited by Phytophthora mfestans 

were evaluated in the 1995 cropping season in Dschang, 

Cameroon. Crop sanitation (four weekly removals of 

blighted leaves) or two foliar sprays of Ridomil plus (2.24 

kg a.i./ha) were initiated from first symptoms. Banura, 

Cipira and Tubira were resistant to late blight compared 

to the local variety, Tezelfeu. Marketable yields were 

highest in Bamira (52.44 t/ha), followed by Cipira (44.97 

t/ha), Tubira (43.25 t/ha) and then Tezelfeu (6.04 t/ha).  A 

 significant increase in yields was obtained in the 

susceptible variety, Tezelfeu, when plants were tieated 

with sanitation (31%), Ridomil plus (123%), or both 

(115% ). These results indicate that late blight of potato 

may be effectively managed using high yielding resistant 



varieties, removal of diseased leaves or a reduced 

fungicidal protection. 

 

Résumé. Les effets de la resistance variétale, du 

nettoyage sanitaire et deux traitements au Ridomil plus 

(12% de métalaxyl + 60% d'oxyde cuivreux) sur la lutte 

contre Ie mildiou de la pomme de terre (Solanum 

tuberosum) cause par Phytophthora infestans, ont été  

évalues en 1995 à Dschang, Cameroun. Le nettoyage 

samtaire (quatre prélévements hebdomadaires des feuilles 

atteintes) et deux traitements au Ridomil plus (2,24 kg 

m.a./ha) ont été initiés dés les premiers symptômes. Les 

variétés Bamira, Cipira et Tubira ont été resistantes au 

mildiou comparee b la variété locale, Tezeifeu. Le 

rendement commercialisable à été le plus élevé sur 

Banura (52.44 t/ha), sinvi par Cipira (44.97 t/ha), Tubira 

(43.25 t/ha) et puss Tezeifeu (6.04 t/ ha). Sur la variety 

sensible, les rendements ont augmente de 31% dans les 

parcelles soumise au nettoyage samtaire, de 123% dans 

ceiles traitees au Ridomil plus (2.24 kg m.a./ ha), ou de 

115% dans ceiles ayant recues les deux méthodes 

de lutte. Ces résultats suggérent que le mildiou de la 

pomme de terre peut être efficacement géré avec 1'usage 

des variétés resistantes, des prélévements appropnés des 

feuilles atteintes ou avec des traitements réduits aux 



fongicides. 
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Advances In potato research In  eastern and 

central Africa 

 

 

 

 

    N.B. Lutaladio, P.T. Ewell & 

    H. Kidanemariam 
 

     

 

 

   Abstract. The PRAPACE network has developed out 

of PRAPAC which was established in 1982 by the 

national research institutes of Burundi, Rwanda and Zaire 

to link their potato research programs in association with 



the International Potato Center.  The network has 

expanded over the years to include Uganda, Ethiopia, 

Kenya, and Entrea. The seven PRAPACE countries cover 

a total area of 4.6 million square kilometres and have a 

combined population of 155.5 million. Potato is an 

important crop to smallholder farmers in the region, 

providing high quality food and critical income to poor 

households.  The production is concentrated in mid-

elevation (1200-2 000 m) and highland areas (2 000-3 

000 m). where She population density is high, farms are 

small, and the productivity has not been able to keep pace 

with increasing food demand. Average yields are low, 

and varieties degenerate due to the accumulation of virus, 

bacterial, fungal, and other diseases.  There are also a 

number of insect pests, of which the potato tuber moth is 

the most widespread, particularly in storage,  improved 

varieties  bred and selected by member country are of no 

benefit to farmers unless clean good quality seed is 

multiplied and timely distributed to them at affordable 

prices. The basic goal of PRAPACE is to pool the 

scientific skills and other resources of the member 

countries to improve the productivity of potato, and 

contribute so increased output, expanded utilization, and 

increased farm income. Working  together with national 

programs in an integrated agenda of regional 



collaborative research network, germplasm material have 

been distributed and new high yielding varieties 

resistant/tolerant io late bilght and bacterial wilt have 

been established. The use of diffuse light store has also 

had an impact in seed storage.  Considerable effort has 

been made toward development of integrated pest 

management which mciude the use of clean seeds, 

resistant/ tolerant varieties, cultural practices, and 

judicious use of pesticides. Research has also focused on 

post-harvest and product development to satisfy the need 

and preference of  farmers and consumers.  Many 

researchers, technicians, extensionists, and farmers in 

member countries have been trained at regional courses 

and workshops, in-country courses, and on an individual 

basis   Study tours have provided an additional 

mechanism for researcher to visit each other's research 

programs and benefit from each other's experience. A 

system has been established to track progress through 

regular monitoring and evaluation. Strategies are being 

adopted to effectively address new challenges in a 

changing socio-economic environment of Eastern and 

Central African region. 
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  Performance de trois nouvelles variétés de 

pomme de terre, Solanum tuberosum L., dans Ie 
  kivu montagneux, a l'est du Zaire 

 

 

  T. Mutombo, P. Phemba, M. Feruzi et 

 N.B. Lutaladio 

 

  Résumé. Trois clones performants de pomme de terre 

 (380606.6, 380583.8, et 386022.2) sélectionnés a partir 

 des génotypes recus du CIP, ont été baptisés 

respectivement aux noms d'Enfula, Baseko et Murula. 

L'étude de leurs performances au cours de 2 saisons en 

champs d agnculteurs a été realisée dans 7 localités du 

Sud-Kivu montagneux. Au point de vue de rendement, les 

variétés Muru a (26,6 T/Ha), Enfula (21,9 T/Ha), et 

Baseko (19.3 T/Ha) sont significativement plus 

productives que Ie premier témoin Montsama (12,9 

T/Ha).  Les taux d accroissemem en rendement étaient 

respectivement de 51,5,41,1 et 33,2%.Comparés au 



deuxiéme témoin Cruza (23,3 (T/Ha) qui est plastique, 

seule Murula la dépasse de 12,4%. Cependant Cruza n'est 

pas différent d'Enfula qui s est auss, plastique.  Les 3 

nouvelles variétés se sont montrées plus tolérantes au 

mildiou (Phytophtora infestans) et a la bacteriose 

(Pseudomonas solanacearum) que Montsama, mais en 

général moms résistantes que Cruza bien qu’il y avait une 

légere supériorité d’Enfula pour Ie mildiou et de Baseko 

pour la bactériose  Ces 2 derniéres variétés ont ainsi 

manifesté une tolérance égale à celle de Cruza.  En ce qui 

concerne la rupture de la dormance, 1’étude a révélé que 

Murula est précoce et se compone comme la variété 

Montsama (9 SAR), tandis que Baseko et Enfula sont 

tardives (13 SAR). La stockabilité des plançons est de 6 

mois pour Murula et de 8 mois pour Baseko et Enfula.                              
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Transfer of potato production  and storage 

technologies: an  experience of the central zones  

of Ethiopia 

 

 

  G. Weldegiorgis, E. Zerfu & B. Lemaga 

 

   

 

  Abstract. To assess farmer's acceptance of the improved 

  potato varieties and production technologies generated 

by the Institute of Agricultural Research, potato 

demonstration and on-farm seed production were 

conducted in the central zone of Ethiopia. The 

components of technologies to be transferred included 

varieties, major agronomic practices 

  and diffused light store for storage of seed potatoes. The 

  activities were conducted on fields of carefully selected 

  farmers based on pre set criteria and with both 

 governmental and non-governmental organizations 

 involved in agricultural development. Moreover, a partial 

 budget analysis was also conducted to evaluate the 

 economic feasibility of on-farm seed potato production. 



 The results revealed that the released technologies were 

 significantly supenor to those used by fanners both in 

yield and economic return. Potato growers were eager to 

obtain the improved vaneties, use the recommended 

agronomic practices and build diffused light stores. The 

rate of seed potato production and the number of growers 

adopting the technologies grew rapidly. At present, on-

farm seed potato production in a farmer participatory 

approach seems to be the best option until an organization 

is established which will produce and distribute seed 

tubers to growers following a sound seed scheme. 
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Resistance of some potato clones to Myzus 

persicae Sul. and Macrosiphum euphorbiae 

Thom. and to potato leafroll 

virus (PLRV) 

 

 H.K. Were, R.D. Narla, J.H. Nderitu &. 

HM. Kidanemariam 
 

. 

 

 Abstract. Seven advanced promising potato clones from 

 International Potato Centre and one local check ; 

8002241were evaluated for resistance to micsiation by 

Myzus persicae Sul. and Macrosiphum euphorbiae Thom. 

As vectors of potato leafroll virus (PLRV) in the green 

house and PLRV in the field. The differences in the 

number of apterae aphids that each done supported was 

the criteria used in evaluating the resisiance by different 

clones to aphid infestation. Clone 37S699.2 and 800224 

had the highest aphid counts while 381381.20 had the 

lowest 381381.20 was fond to be resistant lo aphids as 

pests but not as vectors.There was a weak positive 

correlation (r
2
 = 0.281, P = 0.05) between leaf area and 



mean aphid colonisation. In the field two clones 381381. 

20 and 387792.5 were found to be as  tolerant to PLRV as 

the local check (800224) with a  sigmficant reduction in 

piant height but not with number and weight of 

marketable tubers.  Resistance to aphid infestation was 

not related directly to resistance to PLRV for instance 

800224 was very susceptible to aphid infestation yet it 

was tolerant to PLRV. 
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 Evaluation of promising potato 

clones under seed and ware storage conditions at 

Tigoni, Kenya 

 

 

A. Walingo, J.N. Kabira, 

H.M. Kidanemariam & P.T. Ewell 
 

Abstract.Newly introduced potato clones by the 

International Potato Centre (CIP) which were grown at 

three sites in the country for field evaluation in 1993, 

were also presented for postharvest evaluation. The 

potatoes were evaluated for culinary qualities as well as 

storability characteristics. Potato clones which were 

promising in terms of late blight resistance and high 

yield, also had acceptable crisping and chipping qualities  

Preliminary results indicated that these materials can store 

well without sprout suppressants for ware potato storage 

of up to 2 months. Dormancy had broken within the 2 

months period indicating that the material wousd be ready 

for planting the following season.This study is on-going 



and is to include check varieties of popular Kenyan 

cultivars with storage of 4-5 months for ware and 6-7 

months for seed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

      Seedling tuber yield as affected by density of 

plants grown from true potato seed (TPS) during 

two contrasting seasons. 

 

 B.T. Tuku, P.C. Struik & H. Kidanemariam 

 
   

 

 Abstract. Nursery experiments were carried out during 

 two contrasting seasons to evaluate the effect of density 

of plants grown from true potato seed (TPS) on seedling 

tuber yield and yield components  in both seasons, 

increasing plant density decreased plant survival rate, 

increased tuber number per m
2
, and reduced tuber number 

per plant and mean tuber weight but did not influence 

tuber yield per m
2. 

With higher density, the proportion of 

number of tubers < 10 g increased whereas that of tubers 

> 50 g decreased.The positive effect of density on tuber 

number per m
2
 was mainly due to high proportion of 

small tubers < 10 g). Proportion of tubers m the grades 

10-30 g and 30-50g was either reduced or not affected by 

raising density. Plant density did not affect tuber dry 

matter content. 
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The effect of seed tuber sizes derived from TPS 

on yield of ware potatoes (Solanum tuberosum) 

 

 

A. Gebremariam, J.A. Chweya & 

 H.M. Kidanemariam 

 

 
 

 Abstract. A study on the effect of seed size of seedling 

 tubers derived from true potato seeds on total and 

 marketable potato tuber yield was carried out between 

1993 and 1994 at the Kabete Field Station, University of 

Nairobi.Three seed sizes of six potato varieties from 

International Potato Research Centre (CIP) were used in a 

completely randomised block design experiment with 

three replications.  Seed size significantly affected plant 

 emergence. Plants from large seedling tubers emerged 

earlier than those from medium and small seedling tubers. 

 The plants from large seedling tubers were bigger, more 

 vigorous in growth and took a shorter time to completely 

 cover the ground than those from medium and small 

 seedling tubers. Total and marketable yields were highest 



 for plants derived from large seedling tubers. Yields of 

plants derived from the medium and small seedling tubers 

 tended to be similar although they increased with 

increasing seedling tuber size. There were no significant 

differences between the various varieties and the 

interaction between  seedling tuber sizes and varieties 

was also not significant. 

 


