
Tropical 
Root 

'ROr 

IN 
the 

iial 
ARC HIV :ional Society 

57399 Dot Crops — 



The International Development Research Centre is a public corporation 
created by the Parliament of Canada in 1970 to support research designed to 
adapt science and technology to the needs of developing countries. The 
Centre's activity is concentrated in five sectors: agriculture, food and 
nutrition sciences; health sciences; information sciences; social sciences; 
and communications. IDRC is financed solely by the Parliament of Can- 
ada; its policies, however, are set by an international Board of Governors. 
The Centre's headquarters are in Ottawa, Canada. Regional offices are 
located in Africa, Asia, Latin America. and the Middle East. 

The International Society for Tropical Root Crops Africa Branch was 
created in 1978 to stimulate research, production. and utilization of root 
and tuber crops in Africa and the adjacent islands. The activities include 
encouragement of training and extension, organization of workshops and 
symposia, exchange of genetic materials, and facilitation of contacts be- 
tween personnel working with root and tuber crops. The Society's head- 
quarters are at the International Institute of Tropical Agriculture in 
Ibadan, Nigeria, but its executive council comprises eminent root and tuber 
researchers from national programs throughout the continent. 

© International Development Research Centre 1984 
Postal Address: Box 8500. Ottawa. Canada K1G 3H9 
I-lead Office: 60 Queen Street, Ottawa. Canada 

Terry. E.R. 
Doku. E.V. 
Arene. OB. 
Mahungu. N.M. 

International Society for Tropical Root Crops. Africa Branch. Ibadan NG 

IDRC-221e 
Tropical root crops: production and uses in Africa : Proceedings of the 

second Triennial Symposium of the International Society for Tropical Root 
Crops — Africa Branch held in Douala. Cameroon. 14—19 August 1983. 
Ottawa, Ont., IDRC, 1984. 231 p.: ill. 

/Cassava/. /root crops!. /plant production/. !Africa! — /genetic 
improvement!. /planting!. /plant diseases!. /pests of plants!. 
/intercropping!. /fertilizers/. /crop yield!. !sweet potatoes/. !plantains!. 
!agriproduct processing!. /nutritive value!. !food enrichment!. !feed!. 
/agricultural research!. !conference report!. !list of participants!. 

UDC: 633.68 ISBN: 0-88936-409-5 

Microfiche edition available. 
Ii existe égalenient une edition francaise de cette publication. 



TROPICAL ROOT CROPS PRODUCTION AND 
USES IN AFRICA 

/ 

I 
I 

19 5 



ABSTRACT 

A mixture of original research, updates on procedures, literature reviews, and survey 
reports, this document resulted from the second symposium of the International Society 
for Tropical Root Crops Africa Branch, with 77 participants from 16 countries. The 
focus was cassava, yams, cocoyams, and sweet potatoes, from the perspectives of 
breeders, agronomists, soil specialists, plant pathologists, entomologists, nutritionists, 
food technologists, etc. Learning from past successes and failures, many of the re- 
searchers directed their efforts toward problems obstructing progress in reaching im- 
proved production and use of root crops and attempted to view, realistically, the context 
in which their results would be applied. 

RÉSUMÉ 

Résultats de recherches récentes, mises a jour sur les méthodes de recherche, revues 
de publications et rapports de sondages sont contenus dans ce document issu du 
Deuxième symposium de Ia Société internationale pour les plantes-racines tropicales 
Direction Afrique, qui a réuni 77 participants de 16 pays. Des communications sur le 
manioc, le taro, Ic yam Ct Ia patate douce ont été présentées par des phytosélection- 
neurs, des agronomes, des pédologues, des phytopathologistes, des entomologistes et 
des spécialistes de Ia nutrition et des aliments, entre autres. Tirant leçon de leurs succès 
et de leurs échecs, beaucoup de ces chercheurs ont dirige leurs efforts vers la solution 
des problèmes qui entravent l'augmentation de la production et de Ia consommation des 
plantes-racines et ont tenté de considérer d'un réaliste le contexte qui sera celui de 
l'application de leurs recherches. 

RESUMEN 

Una mezcla de investigaciones originales, actualizaciones de procedimientos, reseñas 
de literatura e informes de encuestas, este documento es el resultado del segundo 
simposio de Ia Sociedad Internacional de RaIces Tropicales, Filial Africana, que contO 
con 77 participantes de 16 paIses. El simposio se centrO en la yuca, el name, el cocoñame 
y las batatas, desde Ia perspectiva de los fitomejoradores, los agrónomos, los especialis- 
tas en suelos, los patologos vegetales, los entomólogos, los nutricionistas, los tecnOlo- 
gos alimenticios, etc. A partir de los éxitos y fracasos anteriores, muchos de los 
investigadores encaminaron sus esfuerzos hacia los problemas que obstaculizan el 
avance para lograr una producción y un uso mejorados de las ralces y trataron de 
obtener una vision realista del contexto en que los resultados pueden ser aplicados. 
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SUSCEPTIBILITY OF CROPS GROWN 
WITH YAM IN NIGERIA 

U.G. ATu' AND R.O. OGBuJI2 

Ten crops traditionally grown with yam in southern Nigeria were tested for resistance to 
Meloidogyne incognita race 2, in 1979—80. Results, based on gall indices and recovery of the larvae 
from soil and roots, showed that Corchorus olitorus, Sphenostylis stenocarpa, Hibiscus esculentus, 
and Cucurbita pepo were highly susceptible; Amaranthus sp., Citrullus sp., Zea mays, and Manihot 
esculenta, moderately susceptible; Telfairia occidentalis, resistant; and Mucuna pruriens, highly 
resistant. Planted on yam mounds, these crops could play an important role in altering the 
populations of root-knot nematodes. 

Bridge (1978) noted that planting yam with 
crops susceptible to root-knot nematodes (Mel- 
oidogyne incognita) would increase the 
nematode population and the severity of 
damage to tubers. In fields where root-knot 
nematodes are problems, one should select re- 
sistant intercrops to control the pest (Wallace 
1971; Seinhorst 1972; Ferris 1978; Ahuja and 
Arora 1980). This paper reports on the host sta- 
tus of crops commonly intercropped with yam in 
southern Nigeria. 

MATERIALS AND METHODS 

The study was undertaken at the National 
Root Crops Research Institute (NRCRI), Urn- 
udike, Nigeria, in 1979 and was repeated in 1980. 
The intercrops were obtained locally and are the 
10 most commonly used in southern Nigeria. 
They were Amaranthus sp., Manihot esculenta 
cv. TMS 30211, Corchorus olitorus cv. Yaya, 
Mucuna pruriens, Citrullus sp., Cucurbita pepo, 
Sphenostylis stenocarpa, Telfairia occidentalis, 
Zea mays, and Hibiscus esculentus. 

Three seeds or cuttings of each intercrop were 
planted in 10-L plastic buckets containing ster- 
ilized sandy loam; 5000 root-knot nematode 
eggs were added. Each treatment was replicated 
five times, the experiment being a randomized 
block design. 

Five weeks after planting, 400-mL samples of 

National Root Crops Research Institute. Urn- 
udike, Urnuahia, Nigeria. 

2 University of Nigeria, Nsukka, Nigeria. 
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soil were collected from the buckets for root- 
knot nematode bioassay; 2-week-old tomatoes, 
grown on steam-sterilized soil, were planted in 
the soil samples for comparison. Ninety days 
after planting, the intercrops were carefully 
lifted, washed, and root galls rated according to 
Sasser and Taylor (1978) on a scale of 0—5 (0 = 0, 
1 1—2, 2 = 3—10, 3 = 11—30,4 = 31—100, and 
5 = > 100 galls). Larvae/2 g of roots were ex- 
tracted by the jar-incubation method (Ayoub 
1977). Larvae/200 mL of soil were also extracted 
with a modified Baermann funnel technique 
(tray method). The nematodes were counted un- 
der dissecting microscope. 

RESULTS AND DISCUSSION 

The intercrops differed in their status as hosts 
to M. incognita (Table 1). The root-gall index 
ratings on the tomato plants for the 2 years 
(1979—80) indicated that nematode reproduc- 
tion was high on jute (Corchorus olitorus), okra, 
yam bean, and pumpkin. The only soil sample in 
which no appreciable galls occurred on the 
tomato plant was that from Mucuna pruriens. 

In 1980, gall indices for melon, maize, and 
Aniaranthus sp. were not significantly different 
from those of Corchorus, okra, pumpkin, and 
yam bean. In both years, the root-gall indices 
were lowest for Mucunapruriens. No galling was 
observed on the roots of this crop in 1980 but 
nodulation was profuse; many blackish lesions 
were observed on the root system (Viglierchio 
1978). 
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Table 1. Root-gall indices in roots of inoculated 
intercrops. 

Intercrop 

Root-gal 1 

1979 1980 

Amaranthus sp. 2.Ob 2.ôab 
Cassava 2.4b 2Mb 
Corchorus sp. 5.Oa 5.Oa 
Maize 2.4b 2.8ab 
Melon 2.Ob 2.8ab 
Mucuna sp. 1.Oc 0.Oc 
Okra 5.Oa 5.Oa 
Pumpkin 5.Oa 5.Oa 
Telfairia 1.8b 2.Ob 
Yam bean 5.Oa 5.Oa 

"Each figure is the mean of five replicates. Means followed 
by the same letter do not differ significantly (P = 1)05) accord- 
ing to Duncans multiple-range test. 

Numbers of M. incognita larvae extracted 
from plant roots and surrounding soils reflected 
the amount of galling on the plants. Intercrops 
with high gall indices supported high nematode 

larval populations. The only exception was 
maize, which had low gall indices but high larval 
populations (316 and 358 in 1979 and 1980, re- 
spectively). This type of response had been re- 
ported in other gramineous plants (Martin 
1956a). The fewest larvae were recovered from 
soil samples of cowitch and telfairia, signifi- 
cantly lower numbers than from other 
intercrops. 

From this study, yam beans, okra, pumpkin, 
and Corchorus sp. could be classed as highly 
susceptible; maize, melon, Amaranthus sp.. and 
cassava moderately susceptible; telfairia resis- 
tant; and Mucuna sp. highly resistant. Some of 
these intercrops are planted on yam mounds. If 
highly susceptible intercrops like okra and 
pumpkin are placed close to yam plants, attack 
on yams by root-knot nematodes will be more 
severe (Atu 1982). 

Several crops are planted on yam mounds by 
smallholders in Nigeria. Planting of the resistant 
intercrops like cowitch and telfairia would pre- 
vent rapid population buildup around yam 
plants. 




