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La Sociedad Internacional de Raíces Comestibles Tropicales 

realiza su IV Simposio, en el CIAT, del 2 al 7 de Agosto. En 

vista de la gran cantidad de ponencias que se han enviado, se ha 

visto la necesidad de modificar la forma del Simposio, en relación 

a los de otros anos, en que unicamente serán presentadas ponencias 

seleccionadas. 

El Centro Internacional de Agricultura Tropical, CIAT ha sido 

escogido como anfitrión de este evento. el que se ha beneficiado con 

el apoyo financiero del Centro Internacional -de Investigaciones para 

el Desarrollo, del Canadá, y de la Agencia Estadinense para el De­

sarrollo Internacional (USAID). El apoyo de estas dos últimas insti­

tuciones ha hecho posible este Simposio y ha permitido la participación 

de muchos científicos provenientes de países en desarrollo. Este 

apoyo es reconocido con agradecimiento. 

James H. Cock 
David A. Evans 

COMITE ORGANIZADOR 



Domingo, 1 de Agosto __ - . Llegadas e inscripción 

Lunes, 2 de Agosto 

08:00 - 09:00 

09:00 10:00 . 

1o:oo- l0:3o . : : 

10:30 11:30 - -. 

11:30 - 12:30 

12:30 - 14:00 

14:00 - 14:30 

14:30 - 15:00 . 

15 :00 - 15:30 

15:30 - 16:00 

16:00 - 16:30 

16:30 - 17:00 

17:00 - 17:30 

Moderadores _: d_.H. Cock y F. Martin 

Inscripción 

Bienveni-da: .Direct'or --General ··dél CIA't =- ·-J .L. Nickd 
Gerente -General del ICA __ - 'J.- Franc-o ·:-t. · ·. 
Presidente ~de la Sociedad- D.--G. Coursey · :·· 
Gobernador ~el V.alle ~..;_ . R.- Orejuela <R .. :. . 

Café.-: .: 

"Origen;~·evolución .¡ · dtspersi"ón -"de 
cultivos de raic·es .comestibles'~ - Jorge León, -FAO, 

Roma. 

Discusión Lideres: D. Cour~ey, F. Martin · -­
y D. Plucknett 

Almuerzo .-

"Cyrtosperma· chamissonis ~chott) . . 
Nerr . :; .: 'colocasia .. gigante :-.d.el u-"~ 

pantano); un cultivo ·comestible · · 
poco ·conocido ·del Pacifico Asiático"Donald L. Plucknett 

(15) 

"Una revisión sobre la propagación 
sexual: .del ftame para ...programa-s -de -
mejoramiento, con énfasis en 
Dioscorea rotundata" Sidki Sadik · ·_ ( 16) 

"Variedades seleccionadas de f\ame 
para el trópico". 

Café .. 

" Selección e investigación sobre·- - ­
producción de ftames comestibles 
(Dioscorea spp.) en áreas occiden-

Franklin Martín 

tales de_.. la Rep~blica de Camerún'! . S.N. Lyonga 

"Resultados pre~iminares sobre 
adaptación de la papa en zonas 
bajas del trópico" 

"El uso de especies salvajes en el 
mejoram~ento de la batat~' 

- 7 -

H.A. Mendoza (17) 

M. Kobayashi . y 
T . Mi ya zakL ... . . (18) 



17:30- 18:00 

18:00 - 18:30 

18:30 - 19:00 

19:00 

~~rtes, 3 de Agosto 

08:00 - 09:00 

09:00 - 10:00 

10:00 - 10:30 

10:30 11:00 

11:00 - ll :30 

11 :30 - 12:00 

12:00 - 12:30 

12:30 - 14:00 

14:00 - 14:30 

"Biología del name" 

"Esterilidad femenina en 
Dioscorea rotundata" 

"Fitomejoramiento de yuca en liTA" 

Coctel, cortesía de la Federación 
Nacional de Cafeteros 

L. Degras 

E. V • Doku, E. Blay, 
E. Laing y A. Oppong 

(19) 
s. Hahn 

Noderadores: D.W. Wholey y D. Plucknett 

"Productividad de cultivos de raíces 
comestibles" R.S. Loomis y H. 

Rapoport 

Discusión Lideres: B. Okigbo, J. Cock 
y B.A.e. Enyi 

Café 

"La relación entre la fuente y lo 
almacenado por la fotosíntesis 
en batata" 

"Producción de materia seca total, 
rendimiento y componentes del 
rendimiento de seis cultivares 
locales de yuca (}~nihot esculenta 
Crantz) en Trinidad" 

"Efecto de la compactación del suelo 
en la rizosfera sobre el número de 
hojas, área foliar y producción en 
name blanco lisbon (Dioscorea 
alata L.)" 

"Estudio del sistema de injerto 
· Mukibat en f a -p.roducc ión de yuca" 

Almuerzo 

"Influencia del tamano .de la semilla 

Y. Hozyo y S. Kato 
(20) 

E.B. Holmes y 
L.A. Wilson (21) 

T.U. Ferguson y 
F. A. Gumbs (22) 

T.S. Dharmaputra 
y G.H •. de Bruijn(23) 

del name en la producción de plantas 
individuales de Dioscorea rotnndata"F.I. Nwoke (24) 

- 8 -



14:30 - 15:00 

15:00 - 15:30 

15:30 - 16:00 

16s00 - 16:30 

16:30 - 17:00 

17:00 - 17:30 

17:30 - 18:00 

18:00 - 18:30 

Miércoles, 4 de Agosto 

08:00 - 08:30 

08:30 - 09:00 

"Siembra de yuca (Manihot esculenta) 
con Stylosanthes (Stylosanthes 
guyanensis c.v. Schofield) en planta-
ciones de coco en Bali" I.I-1. Nitis y 

M. Suarna (25) 

Café 

"Efecto de la fertilización con 
potasio en el rendimiento de 
tuberosas y la asimilación de 
nutrientes en Hame (Dioscorea spp.) 
en la zona de las selvas de lluvia 
de Nigeria" 

"Efecto de fuentes de potasio y ratas 
de aplicación en el crecimiento, 
producción y composición de yuca 
(Manihot esculenta Crantz). 

"La interacción de cal con fósforo 

G.o. Obigbesan, 
A~A. Agboola y 
A.A.A. Fayemi (26) 

A.G. Ngongi, R. 
Howeler, y H.A. 
MacDonald (27) 

y elementos menores en la producción 
de yuca (Manihot esculenta) en 
oxisoles de los Llanos Orientales R. Howeler, L.F. 

Cadavid y F.A. de Colombia" 

"Mejoramiento de la yuca y de la 
batata en Tanzania" 

Calvo (28-29) 

P.T. Shukla y M. 
Msabaha ( 30) 

"Producción moderna de batata, manejo, 
curado, almacenamiento y mercado en 
Carolina del Norte" L. George \vilson (31) 

Abierto 

Moderadores: J.c. Lozano y E. Terry 

"Requerimiento de fósforo de tres 
cultivares de batata (Ipomea 
batatas)" 

"Efecto del abono órganico y NPK 
en relación al crecimientoi pro­
ducción y calidad de la yuca" 

- 9 -

C.J. Rendle y B. 
T. Kang (32) 

C.R. Hohan Kumar, 
R.c. Mandal, G.M. 
Nair y N. Hrishi 

(33) 



09:00 - 09:30 

09 :30 - 10:00 

10 :00 - 10:30 

10 :30- 11:00 

11:00 - 11 : 30 

11:30 - 12:00 

12 :00 - 12:30 

12:30 - 14:00 

14:00 - 15:00 

15:00 - 16:00 

16:00 - 16 :30 

16:30 - 17:00 

17:oo·- 17:30 

17 :30 - 18:30 

"Utilización de las pa'pas amargas 
en los trópicos fríos de Latino­
américa" 

Café 

"Producción de batata en Hawai'' 

J.A. Christiansen 
y N.R. Thompson 

J.s. Tanaka y 
T.T. Sekioka (34) 

"Investigación sobre yuca (Manihot 
esculenta Crantz~ en Nigeria, antes 
de 1972" E.E. Umanah (35) 

"Producción y utilización del follaje 
de la yuca" J .J. Montilla y 

"Producción de yuca en suelos con 
alto contenido de materia orgánica 
de Guyana" 

"Nutrición mineral de la yuca, con 
énfasis a la adaptación a condi­
ciones de baja fertilidad" 

Almuerzo 

"Pérdidas anteriores y pos teriores 
a la cosecha" 

A. Montaldo (36-40) 

Abdul \-7ahab 

D.G. Edwards, 
C.J. Asher, y 
G.L. Wilson (41) 

Shuy1er, FAO, 
Roma 

Discusión Líderes: D. Thurston, R. Booth 
y L. Rankine 

Café 

''Enfermedades de la yuca y su 
control" 

"Observaciones sobre control de 
campo del mosaico de la yuca en 
Coast Province, Kenia" 

Mesa redonda sobre comunicaciones. 

- 10 -

J . C. Lozano y 
E. Terry 

K. Bock, E. 
Guthne y A. 
A. Seif 

Mod.: F. Hong e 



Jueves, 5 de Agosto 

08:00 - 08:30 

08:30 - 09:00 

09:00 - 09:30 

09:30 - 10:00 

10:00 - 10:30 

10:30 - 11:00 

11:00 - 11:30 

11:30 - 12:00 

12:00 - 12:30 

12:30 - 14:00 

14:0b - 14:30 

14:30 - 15 :00 

15:00 - 15:30 

Moderador: R. Booth 

"Investigaciones sobre Hononyche11us 
tanaloa (Bondar) (Acarina: 
Tetranychidae) y sus enemigos na tu-
rales en el neotrópico" 

"Susceptibilidad relativa de tajadas 
de yuca de diferentes variedades a 
la peste de almacenaje Araeceras 
fascículatus Degeer" 

"Distribución, identificación y 
control de pestes de la yuca" 

Café 

"Clones de batata en Libia" 

"El anublo bacteria! de la yuca 
en Ta iwan" 

'Tactores que afectan la incidencia 
del anublo bacterial en la yuca en 
Africa" 

"Efecto del potasio y del anublo 
bacteria! en la producción y 
composición química de cultivares 
de yuca" 

"Metabolismo de Hpidos en Manihot 
esculenta Crantz infectada del 
mosaico africano" 

Almuerzo 

"Incidencia, metabolismo y trans­
misión de un virus de Dioscorea 
spp. en Nigeria" 

11Sinonimia de las enfermedades 
virosas de la batata11 

Café 

- 11 -

M. Yaseen y 
F.D. Bennett 

K.s. Pillai (42) 

Anthony Bellotti y 
A. van Schoonhoven 

(43) 

Warid A. Harid 

L.s. Leu (44) 

E.R. Terry y 
G. Persley (45) 

G.o. Obigbesan y 
E.o. Matuluko (46) 

C.A. Ninan, s. 
Abraham, L. s . Bai, 
P.N.C. Nair y P. 
Kuriachen ( 4 7) 

E. R. Terry (48) 

J . Mukiibi (49 ) 



15:30 - 16:00 

16:00 - 16:30 

16:30 - 17:00 

17:00- 17:30 

17 : 30 - 18:00 

Viernes, 6 de Agosto 

08:00 - 09:00 

09:00 - 10:00 

10:00 - 10:30 

10:30- 11:00 

11:00 - 11:30 

11 : 30 - 12:00 

12:00 - 12:30 

12:30 - 14:00 

14:00 14:30 

14:30 - 15:00 

"Efecto del mosaico en los rendi­
mientos de la batata en Uganda" 

"Phenacoccus sp. en yuca de la 
Amazonia, Brasil" 

"Análisis de la eco-biología del 
ácaro verde de la yuca Mononychellus 
tanaloa (Bondar) (Tetranychidae), y 
su predator Oligota (Staphylinidae), 

J. Mukiibi (50) 

M. de Albuquerque 
(51) 

en Uganda" Z.M. Nyiira (52-53) 

Abierto 

Presentación especial sobre almidón 
de yuca. Fed. Nal. de 

Cafeteros 

Moderadores: T. Phillips y R. Hutagalung 

"Utilización de la papa Solanum 

tuberoswn en los trópicos" R. Wurster, Centro 
Int. de la Papa 

Discusión Líderes : o. Oke y T. Phillips 

Café 

"Utilización de la yuca por sistemas 
agro-industriales" 

"La eficiencia locativa de los 
produc.tores de raíces alimenticias 
en el Valle de Sigatoka, Fiji" 

"La i mportancia del procesamiento 
de la yuca en la economía de 
Colombia" 

"Evaluación agro-económica de la 
producción de yuca" 

Almuerzo 

"Acción profiláctica de la yuca" 

"Es tudios sobre efectos tóxicos de 
la yuca en la tiroides humana" 

- 12 -

D.J . HcCann (54 ) 

s. Chandra y A. 
J. de Boer (55) 

Hugo Valdés 

T. Phillips 

O.L. Oke (56 ) 

F. Delange, P. 
Bourdoux, H. Gerard, 
M. Camus y A.M. 
Ermans 



Jueves, 5 de Agosto 

08:00 - 08:30 

08:30 - 09:00 

09:00 - 09:30 

09:30 - 10:00 

10:00 - 10:30 

10:30 - 11:00 

11:00 - 11:30 

11:30 - 12:00 

12:00 - 12:30 

12:30 - 14:00 

14:0b - 14:30 

14:30 - 15:00 

15:00- 15:30 

Moderador: R. Booth 

"Investigaciones sobre Hononychellus 
tanajoa (Bondar) (Acarina: 
Tetranychidae) y sus enemigos na tu-
rales en el neotrópico" 

"Susceptibilidad relativa de tajadas 
de yuca de diferentes variedades a 
la peste de almacenaje Araeceras 
fasc{culatus Degeer" 

"Distribución, identificación y 
control de pestes de la yuca" 

Café 

"Clones de batata en Libia" 

"El anublo bacterial de la yuca 
en Taiwan" 

"Factores que afectan la incidencia 
del anublo bacterial en la yuca en 
Africa" 

"Efecto del potasio y del anublo 
bacteria! en la producción y 
composición química de cultivares 
de yuca" 

"Metabolismo de lípidos en Manihot 
esculenta Crantz infectada del 
mosaico africano" 

Almuerzo 

"Incidencia, metabolismo y trans­
misión de un virus de Dioscorea 
spp. en Nigeria" 

"Sinonimia de las enfermedades 
virosas de la batata11 

Café 

- 11 -

M. Yaseen y 
F.D. Bennett 

K.S. Pillai (42) 

Anthony Bellotti y 
A. van Schoonhoven 

(43) 

Warid A. l-larid 

L.S. Leu (44) 

E.R. Terry y 
G. Persley (45) 

G.o. Obigbesan y 
E.O . Matuluko (46) 

C.A. Ninan, s. 
Abraham, L.s. Bai, 
P.N.C. Nair y P. 
Kuriachen (47) 

E.R. Terry (48) 

J. Mukiibi (49) 



15:30 - 16:00 

16:00 - 16:30 

16:30 - 17:00 

.t 

17 :00 - 17:30 

17 : 30 - 18:00 

Viernes. 6 de Agosto 

08:00 - 09:00 

09:00 - 10:00 

10:00 - 10:30 

10:30 11:00 

11:00- 11:30 

11:30 - 12:00 

12:00 - 12:30 

12:30 - 14:00 

14 : 00 - 14 : 30 

14:30 - 15:00 

"Efecto del mosaico en los rendi­
mientos de la batata en Uganda" 

"Phenacoccus sp. en yuca de la 
Amazonia, Brasil" 

"Análisis de la eco-biología del 
ácaro verde de la yuca Mononychellus 
tanaloa (Bondar) (Tetranychidae). y 
su predator Oligota (Staphylinidae), 

J. Mukiibi (50) 

M. de Albuquerque 
(51) 

en Uganda" Z.M. Nyiira (52-53) 

Abierto 

Presentación especial sobre almidón 
de yuca. Fed. Nal. de 

Cafeteros 

Moderadores: T. Phillips y R. Hutagalung 

"Utiliza..::ión de la papa Solanum 

tuberosum en los trópicos" R. Wurster, Centro 
Int. de la Papa 

Discusión Lideres: o. Oke y T. Phillips 

Café 

"Utilización de la yuca por sistemas 
agro-industria les'' D.J. HcCann (54) 

"La eficiencia locativa de los 
productores de raíces alimenticias 
en el Valle de Sigatoka, Fiji" 

"La importancia del procesamiento 
de la yuca en la economía de 
Colombia" 

"Evaluación agro-económica de la 
producción de yuca" 

Almuerzo 

"Acción profiláctica de la yuca" 

"Estudios sobre efectos tóxicos de 
la yuca en la tiroides humana" 

- 12 -

S. Chandra y A. 
J. de Boer (55) 

Hugo Valdés 

T. Phillips 

o.L. Oke (56) 

F. Delange, P. 
Bourdoux, M. Gerard, 
M. Camus y A.M. 
Ermans 



15:00 - 15:30 

15:30 - 16:00 

16:00 - 16:30 

16:30 - 17:00 

17:00 - 17:30 

17:30 - 18:00 

19:30 

Sábado, 7 de Agosto 

08:00 - 10:00 

lo:oo·- 1o:Jo 

10:30 - 11:00 

11 :00- 11:30 

Café 

"Utilización de la yuca como fuente 
de carbohidratos para cerdos en 
Mala~ia" 

"Estudio preliminar en la utiliza­
ción de los productos de la yuca 
como fuente de energía para pollos 
de engorde" 

"Proteina enriquecida de la yuca 
por fermentación con hongos micros­
cópicos: El papel de suplementos 
nitrogenados naturales" · 

"Utilización de yuca nutricional­
mente mejorada, suplementando 
nutrientes y por enriquecimiento 
microbial, en la cría de pollos 
y cerdos" 

"Utilización de dietas basadas en 
almidón de yuca, sin suplemento 
con metionina, durante el ciclo 
de vida de los cerdos" 

Banquete de clausura 

Moderador: R.I. Hutagalung 

Visita al campo 

Café 

"Establecimiento de un plan piloto 
para la producción de proteina de 
hongos a partir de yuca" 

"Estudios sobre la utili zación de 
la yuca (Manihot utilissima Pohl) 
por los rumiantes" 

- 13 -

V .F. Hew y R. 
Hutagalung (57) 

Sarote Khajarern 
y J.M. Khararern 

(58) 

G. Varghese, 
J.J. Thambirajah, 
y F. M. Wong (59) 

R.I. Hutagalung y 
P.R. Tan ( 60) 

G. Gómez , c. Camacho 
y J .H. Naner 

K. Gregory, A. 
Heiereng , F. Azt, 
J. Sedgwick , J. 
Cunningham, S.MacLean 
J. Santos y G. Gómez 

c. Devendra ( 61-62) 



11:30 - 12:00 

12:00 - 12 : 30 

12:30 - 13:00 

13 : 00 - 15 : 00 

15:00 

"Actividad lípida y conversión 
de grasas en carbohidratos en 
la yuca" 

"Un sistema de distribución de 
alimento de cultivos de raices 
comestibles" 

"1-iecanización de la producción del 
f\ame y la batata en Barbados" 

Almuerzo 

Elecciones y otros asuntos de la 
Sociedad. 

14 -

F. Nartey (63) 

T.o. Nakayama, 
J.H. Moy y J. 
da Fonseca { 64) 

J .P. Jeffers {65) 



Cyrtosperma chamissonis (Schott) Merr., (giant swamp taro), a Li ttle­
known As1an - Pacif1c Food Crop. Donald L. Plucknett, Office of Agri­
culture, Technical Assistance Bureau, Agency for International Develop­
ment, Washington, D.C. 

Cyrtosperma chamissonis (Schott) Merr., a member of the Araceae and 

probably native to Indonesi~; has now spread eastward to become a minor 

crop in the Philippines, Papua New Guinea and some Pacific Islands, but 

a major crop on coral atolla and low islands of the Pacific. A hydrophyte, 

it grows in coastal marshes, natural swamps, and man-made swamp pits in 

conditions unsuitable for other .staple crops. An extremely hardy perennial, 

Cyrtosperma produces large edible corms which may be 'harvest~d for·daily 

subsistence, for local markets, or ernergency use. lt has sorne salinity 

tolerance, but the levels of tolerance are unknown. Mulches and organic 

rnanures are used to fertilize the crop, especially in the rnan-rnade pits 

constructed for its production on coral atolls. Crop duration can be long, 

as much as 6 years or more, but sorne islands have cultivara which can be 

runvested in less than one year. Average crop duration is probably 2 to 

4 years. Yields vary, but 10 to 15 metric tons of corros per ha per year 

have been produced . Hig~est yields are on Yap, where plant spacings are 

close and the crop is most irnportant . There is great need to collect and 

evaluate cultivars now in use for salinity and flóoding limits, short crop 

duration, superior food value and acceptance and other factors, befare 

they are lost through neglect. 

- 15 - ..... 
r--·- ·-.. ¡ ·- ------L • r-, • .. ··-..A . . "'-·- ... _... ' ~ .......... ., 



A rev i ew of sexual propagation for yam improvement with emphasis on_Di oscorea 

rotundata. Sidki Sadik, lnternational lnstitute of Troptcal Agriculture, 
Ibadan - Nigeria. 

The development of me~hods to germinate seeds now make it possib le to 

improve white yam, Dioscorea rotundata through sexual propagation. 

Previous difficulties in seed germination resulted from the fa ilure 

to recognize a 3 to 4 month dormancy period and because many seeds lack 

well developed embryo .and endosperm. At the end of dormancy , seeds germinate 

in 3 weeks. Since 1973, about 40.000 genotypes have been ·produced through 

sexual propagation. This provides a wide range of genetical diversity t o 

improve yam by selection for desirable characteristics. 

- 16 -



Preliminary results on the adaptation of the cultivated potato to the 
lowland tropics. Humberto A. Mendoza, Breeding & Genetics Dept., In­
ternational Potato Center, Lima- Perd. 

An initial group of 6000 ~otato clones from various taxonomic groups 

was screened for adaptation to high temperatures and humidity at a high 

jungle site (800 meters). Of these, 34 tetraploid clones were selected 

for further testing under three tropical environments in Peru (La Moli-

na (240 m), San Ram6n (800 m),· and Yurimaguas (175 m) ). These sites 
~ 

represented a hot, irrigated location; a high wet j~ngle; and a low, wet 

jungle, respectively. The length of the growing period was 90 days at 

San Ram6n, 75 days at La Molina, and 60 days at Yurimaguas. 

Temperaturewise Yurimaguas placed the most stress; minimum night tempera-

tures were never below l9°C. 

The performance of sorne of the clones, in particular, hybrids of 

Tuberosum x Neo-tuberosum and Tuberosum x Phureja was remarkable given 

the short growing season and the stress imposed not only by the weather 

but also by weeds, insects, and diseases. It appears that the greater 

genetic diversity of the inter-group hybrids gave the genotypes a greater 

ability to adapt to conditions of stress than the intra-group hybrids. 

This suggests that mating genetically divergent parents, previously se-

lected for adaptation would produce a greater degree of heterozygosity 

and thus maximize the performance of the hybrids. Yields up to 15 ton/ 

ha were obtained at Yurimaguas in 60 days. These results show that there 

is genetic potential to adapt potatoes to high temperatures. A growing 

season of 60 to 70 days combined with resistance to late blight and bac-

terial wilt may make it possible for the first time to grow economically 

potatoes in the lowland tropics. 



The use of wild relatives in sweet potato breeding. Masashi Kobayashi 
and Tsukasa Miyazaki, Kyushu National Agricultura!, Experiment Station, 
Kagoshima - Ken, Jnpan. 

A sweet pótato variety and various breeding materials which include 

germ~lasm of wild Ipomoea suggest that the wild relatives have much to offer 

sweet potato breeders. 

The wild relatives which can be crossed with cultivated sweet potato . 

include diploids, triploids, tetraploids and hexaploids. All of them re-

semble the sweet potato in two respecta: 

They have similar floral morphologies and incompatibility systems. 

These characters may be useful in future searches for wild plants. 

Our experience in the practica! use of wild species in sweet potato 

breeding, a flower induction technique, self - and cross - compatibility 

test and species hybridization with sweet potato suggest that useful genes 

can be expected from the wild species. Sorne principies necessary for an 

effective gene introduction system have been identified. A critical under-

standing of wild Ipomoeas could lead to greater advances in sweet potato 

improvement. 
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Female sterility in Dioscorea rotundata. Emmanuel V. Doku, E. Blay, E. 
Laing andA. Opong. Crop Science Dept., University of Ghana, Legon­
Ghana. 

Degress of female flower abortion in Dioscorea rotundat are out-

lined, as well as seed abortions within the capsule. 

Probable causes of this female sterility are also discussed. 
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The Interrelationship between Source and Sink of Photosynthates in Sweet 
Potato Plants; Y. Hozyo and S. Kato. Plant Physiologist, respectively, 
National Institute of Agricultura! Sciences, Kitamoto, Saitama, Japan. 

The evidence which suggest that the source or sink of photosynthates 

may be more limiting in crop plant were analyzed using the grafts of 

sweet potato plant. 

In the grafts among cultivara or cultivara and wild type planta, 

the presence of close interrelationship between source and sink were 

found and the effect of sink on plant production process was so apparently. 



Total Dry Matter Production, Tuber Yield and Yield Cotnponents of Six Lo cal 
Cassava (Manihot esculenta Crantz) Cultivars in Trinidad E.B. Holmes anrl 

L. A. Wilson, Graduate Student and Professor, respectively, Dept. of Crop 
Science, U.W.I., St. Augustine, Trinidad, W.I. 

Dry matter production and quantitative shoot morphology, dry matter 

distribution as well as tuber yield and yield components of six represen-

tative cassava cultivara in Trinidad are presented and resulta discussed 

in relation to the yield performance of elite cassava cultivara and the 

yield potential of the cassava species. A cassava type on which improve-

ment of the yield potential of the species might be based is i dentified. 
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The effect of soil compaction in root and tuber zones on leaf number , leaf 
area and tuber yield in White lisbon yam (Dioscorea ala~a .. ~· Theodore U. 
Ferguson and Frank A. Gumbs , Caribbean Development Bank, St. Michael - Bar­
bados. 

The effect of soil compaction in root and tuber zones on t he growth 

and yield of White Lisbon yams (Dioscorea alata L.) were examined us i ng 

specially designed boxes. Each box consisted of a central tuber compartment 

in which the tuber developed and two outer root compartments in which the 

main fibrous roots developed. Sóil compaction in both the root and tuber 

compartments reduced leaf number, leaf area and yield. A close positive 

linear relationship was observed between leaf number and y ield. tt is sug-

gested that the growing tuber contributes substantially to the development 

of t he plant by assisting in the absorption of moisture and essential nutrients. 

Compaction in the tuber zone had no effect on tuber number, tuber length and 

tuber width. However tubers growing in compacted soil penetrated t he soil to 

a lesser depth, tended to develop above the original level of the soil to a 

greater extent and had a larger number of growing points ( or toes). 
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Studv on the Mukibat System of cassava production. T.S. Dharmaputra. 
Brawijaya University, Malang- Indonesia. 

Research on the Mukibat system of cassava production has given some 

interesting preliminary resulta. There is a strong indication that the Mu-

kibat system is outyielding the normal cassava production system when Mu-

kibat cassava is planted at the right time and with proper plant spacing. 

lt was found that individual varieties do not react in the same way to the 

Mukibat system. This findings offers the possibility of selecting for high 

yield within varieties which have good eating quality but only produce mo-

derately under the normal system. 

lt was also found that making planting boles for the Mukibat system 

is not necessary. 

The results of the study on the growth period indicate that the highest 

accumulation of dry matter in the root of the Mukibat cassava occurs between 

12 and 15 months with all three varieties tested - Faroka, Pandesi and Mentega -

and at the two locations. 

Scion material taken from the Mukibat plants was found to be as good 

as tha~ taken from the original M. glaziovii tree. 

Two different types of scion material were tested for their influence 

on the productivity of the Mukibat system. The results show that the so 

called •black'' type is superior to the ''white'' type at one location, but not 

at the other. 

lt can be concluded from a N-P-K fertilizer experiment that nitrogen 

is the limiting plant nutrient for Mukibat cassava production at Tulungagung. 

A discussion of the results is p~esented in the paper. 
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Yield of Dioscorea rotundata Poir as affected by periodic removal of 
mother tuberl F.I.O Nwoke and S.N.C. Okonkwo, Department of Botany 
University of Nigeria, Nsukka, Nigeria. 

The effect of the removal ('milking') of mother tuber from Dioscorea 

rotundata stands after 4, 1, 10 and 13 weeks of growth on the yield of 

individual plants were investigated. In addition, sorne of the 'milked' . y 

tubers were replanted at another location and the cumul~tive yields of 

the 'milked' setts compared with yields of control plants (unmilked). 

Our results show that irrespective of the size of seed yam used, 

removal of mother tuber from yam stands after 4 weeks of growth drastical-

ly reduced yields; removal after 7 weeks had little or no effect and re-

.. moval after 10 weeks did not affect the yield of individual plants of 

D. rotundata. 

lf yam stands are 'milked' after 4 weeks and the 'milked' tuber re-

planted, the cumulative yield of both 'milked' stands and the replanted 

stands was significantly lower than the yield of control plants. However, 

' milking' and replanting of mother tuber after 7 weeks or more gave cumu-

lative yields which did not differ from the control. 

1This study is dedicated to the memory of the late Professor Eni Njoku 
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Undersowing cassava (Manihot esculenta var valenca) with stylo (Stylosanthes 
!uyanensis cv Schofield) grown under coconut in Bali. I.M. Nitis and M.Suarna. 
Fac. of Veterinary Science and Animal Husbandry Udayana University, Denpasar, 
Bali, Indonesia. 

Three field experimenta on undersowing cassava with stylo were carried 

out for 26 to 41 weeks on a loamy, fine sand under coconuts, 2 km from the 

Kuta beach, Bali. 

Stylo drilled under the cassava at diagonal crossing produced tuber 

D.M. similar to that of the cassava sown without stylo. The other methods 

of sowlng stylo (broadcast, windrow. criss-cross and drill midway between 

the 2 cassav~) significantly (P 0,05) decreased the tuber D.M. yield by 32 

to 514. Windrow sowing exerted the most and criss-cross sowing the least 

effect. Windrow sowing the stylo under the cassava by replacing cassava 

with stylo so that the spacing increased from 40 x 40 cm (withour stylÓ) to 

40 x 80 ~m (~ith stylo) and from 60 x 60 cm (wfthout stylo) to 60 x 120 cm 

(with stylo) increased the tuber productions by 20 and 227. respectively. 

At the wider cassava spacing the replacement significantly decreased tuber 

D.M. yield by 287.. In the other experiment, windrow sowing stylo under the 

cassava decreased tuber D.M. yield by 141. (P 0.05). PK or PKT fertilizers 

could aleviate such yield depression. The cassava + stylo combination pro-

duced shoot D.M. about 697. more than that of the cassava sown without stylo. 

,The importance of undersowing cassava with stylo in the mixed farming 

systems were discussed. 
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Effect of Potassium Fertilization on Tuber Yield and Nutrient Uptake of Yams 
1Pioscorea spp) in the Rainforest Zone of Nigeria~ G.O . Obigbesan, A.A. Ag­
boola and A.A.A. Fayemi. Dept. of Agronomy, University of Ibadan- Nigeria. 

Results of experimenta on K fertilization of yam varieties (Dioscorea 

~) indicated that highest tuber yields could be produced by D. cayenensis 

and D. rotundata (var ARO) when fertilized at 30kgK20/ ha while D. aleta and 

D. rotundata (var. Efuru) gave optimum performance with 60kgK20/ ha. Yield 

differences due to the varieties were signifi cant in the two years of the 

experiment (1.974, P= 0.05; 1975, Px 0.01) but significant responses to K 

application were obtained only in the 1975 experiment at the farm site where 

the exchangeable soi1 K was 0. 151 me/100g. 

~ fertilizations raised the percentage of marketable (ware) tubers of 

the species except D. rotundata (var . ARO). There were also varieta1 dif-

ferences in the crude protein (5.20- 8.267.) and mineral nutrient content 

of the species with the highest va1ues in D. alata and lowest in D. cayenen-

sis Nitrogen and potassium constitute the major nutrients removed in large 

amounts. The average nutrient remova1 via the tuber ranged between 128 -

155kgN, 16.9 - 19.4kgP and 155 - 184kgP per ha with the highest figures at 

about 175kgN, 21kgP and 200kgK per ha. 



Effectsof potassium sources and rates of applica!ion on growth, yield and 
composition of cassava (Hanihot esculenta c.rantz). A.G.N. Ngongi, R. Howeler 
and H.A. Mac Donald, Soil Research Institute, Kwadaso, Kumasi, Ghana. 

Three field experiments were conducted in Colombia to investigate 

the differential effects of KCl and K2so4 on cassava root yields. At 

= Pance, where soil SO 4-s content was 9.0 ppm, there were no differences 

in yields between Kcl and K2so4 plots, but at Carimagua and Tranquero where 

soil SOa -S content was 4.0- 4.5 ppm, K2so4 produced signif_icantly higher 
4 . 

root yields than Kcl. A KCl +S 'source' produced yields equal to those 

produced by K2S04 at equivalent rates of potassium. 

Cassava root yields increased with potassium fertilization. Potassium 

applied at a rate of 120 Kg K20 per hectare appeared to be adequate. Maximum 

root yields obtained were 40 and 20 tons per hectare at Pance and Tranquero 

respectively. There was a high positive correlation between cassava root 

yields and total plant fresh weight produced per hectare. 
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La interacción de cal con fósforo y elementos menores en la producci6n de 
yuca (Manihot esculenta) en oxisoles de los Llanos Orientales de Colombia. 

Reinhardt Howeler, F. Cadavid y Fabio Calvo. Centro Internacional de Agr! 
cultura Tropical, CIAT, Cali - Colombia. 

La yuca como especie promisoria en oxisoles de los Llanos Orientales 

de Colombia ha servido como cultivo indicador en algunos ensayos de fertili-

zación. 

Siendo estos suelos extremadamente ácidos y con una fertilidad baja, 

la yuca responde muy bien tanto a los elementos mayores y secundarios como 

también a algunos elementos. menores. 

Se ha hecho especial énfasis con estudios de cal y fósforo, debido, 

en gran parte, a que el calcio y el fósforo son dos de los elementos más 

limitantes y con los cuales se han encontrado mayor respuesta en otros cul-

tivos como arroz, ma!z, sorgo, etc. 

Se observó la tolerancia de 134 cultivares de yuca a la acidez, usando 

niveles de cal O, 0.5, 2 y 6 ton/ha, encontrándose un efecto positivo en los 

rendimientos al nivel 0.5 ton/ha. Algunos cultivares respondieron hasta 2 

ton / ha de cal, pero por encima de este valor, el efecto fué negativo, más 

que nada por la deficiencia de Zn. 

En un estudio de cal por fósforo, los mayores rendimientos se obtuvie-

ron con 0.4 ton/ ha de cal y aplicaciones de 50 a 100 kg P2o5/ha como super-

fosfato triple. Con aplicaciones mayores de cal, el efecto sobre el rendi-

miento fué negativo, probablemente por deficiencia de algunos elementos meno-

res. Con 0,5 ton/ha de cal y aplicaciones basales de fós f oro hasta 200 kg 

P2o5/ha, se encontró una respuesta positiva, no habiendo diferencia entre 

aplicaciones en banda, al voleo, 6 ' en corona al momento de la siembra. 

En un estudio de cal por elementos menores, se observ6 una respuesta 

positiva hasta el nivel de 2 ton/ha de cal disminuyendo los rendimientos con 



aplicaciones mayores. Cuando se aplicó elementos menores la respuesta fué 

positiva a las aplicaciones de zinc en el orden de 20 kg/ha como Sulfato 

de Zinc. Con el cobre, manganeso, boro .Y molbdeno, el efecto sobre el 

rendimiento fué menor. 
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Cassava and sweet potato improvement in Tanzania. P.~. Shukla and M.A.M. 

Msabaha. Agricultura! Research Institute Ukiriguru, Mwanza-Tanzania. 

The location and climate of Tanzania along with the problems con-

cerning root and tuber crops cultivation in the country are described. 

The past work conducted on cassava and sweet potato is summarized. The 

paper describes the present policy, objectives and projects in progresa 

in the country. The yield potential of the elite cassava varieties along 

with the promising mite resistant varieties is presented. Details are 

given about the sweet potato germ pl~sm evaluated at Ukiriguru. It is 

emphasized that there are very few d~eases and pests on cassava and sweet 

potato in the country; and the variability present in the local material is 

enormous wnich could' .bé used for future breeding program without much depen-

dence on exotic material. 
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Modero Sweet Potato Production, Handling , Curing , Storage · and Marketing 
in North Carolina. Wilson, L.G., Dept. of Horticultural Science, North 
Carolina State University, Raleigh, North Carolina 27607, USA. 

North Carolina's climate and sandy loam Coastal Plain soils are 

ideal for producing high yields of sweet potatoes. High yielding , 

high quality "yam type" var.ieties (Le. Jewel) which store well for long 

periods have originated from this state, as have effective, modern curing 

and storage techniques. The combined efforts of a dedicated team of ex-

tension and research scientists have minimized the effects of diseases 

and insects and introduced improved production and harvesting techniques. 

North Carolina is the leading sweet potato producing state , growing one-

third of the U.S. crop on approximately 32.000 acres in 1975. Growers/ 

shippers promote their product nation-wide and sell in every major mar-

keting area east of the Rocky Mountains. Sweet potatoes are the leading 

horticultural commodity in North Carolina. Problema, current investiga-

tions and future trends will be discussed. 
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Phosphorus requirement of three sweet potato (Ipomoca bata tas L. ) cultivars. 
C.J. Rendle and B.T. Kang, International Institute of Tropical Agriculture, 
Ibadan-Nigeria. 

Sweet potato cultivare Tib 3, Tib 4 and Tis 2534 were grown in a 

Shante soil series in a pot experiment, at 7 levels of phosphorus concen-

trations in the soil solution ranging from 0.01 to 1.6 ppm P. 

Differential response and externa! P requirement were apparent between 

the cultivara. At soil solution concentration of 0.01 ppm P, over 70% of 

the maximum yie1d was obtained with the three cultivars. 95% Yields occurred 

at soil solution concentrations of 0.05, 0.10 and 0.15 ppm P respectively for 

the cultivars Tib 3, Tib 4 and Tis 2534. 

Tissue phosphorus concentrations of 0.22% in the blade and 0 ~08% in 

the petiole of the index leaf at 9 WAP appeared to be su f ficient for 95% 

yie1d for the three cultivara. 
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Effect of farm yard manure and NPK on Cassava in relation to growth, 
yield and guality.C.R.Mohan Kumar, R.C. Mandal, G.M. Nair and N. Hrishi, 
Central Tuber Crops Research Institute, Trivandrum - India. 

Exploitation of hybrid vigour in cassava at the Central Tuber Crops 

Research Institute showed the genetic potential for nutrient utilization 

and canalisation of the total biological yield. 

Significant tuber yield increase were noticed by the application 

of farm yard manure in combination with nitrogen, phosphorus and potash. 

Farm yard manure with nitrogen alone or combination of nitrogen with 

phosphorus and potash were the next best treatments. However, the lowest 

tuber yields were recorded in the phosphorus or pbtash treated plots. 

The bitterness of tuber was found to be increased by the application 

of farm yard manure and nitrogen whereas potash reduced it. 
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Sweet potato production in Hawaii. Jack S. Tanaka and T.T. Sekioka, Dept. 
of Horticulture, University of Hawaii, Honolulu-Hawaii. 

TbiS paper describes the general cultural practices of sweet potato 

production in Hawaii. Presented are cultivars grown, method of planting, 

fertilized application, pest control, harvesting, and factors contributing 

to increased yield. 
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Sweet potato production in Hawaii. Ja~k S. Tanaka and T. T. Sekioka, Dept. 
of Horticulture, University of Hawaii, Honolulu-Hawaii. 

This paper describes the general cultural practices of sweet potato 

production in Hawaii. Presented are cultivars grown, method of planting, 

fertilized application, pest control, harvesting, and factors contributing 

to increased yield. 
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Cassava Manihot esculenta Crantz r~search in Nigeria before 1972. E.E. 
Umanah. Federal Department of Agricultura! Research, lbadan - Nigeria. 

A review of cassava research achievements in Nigeria for a period 

of 20 years is made. Particular attention is given to Plant Breed ing, 

Agronomy, Chemical analysis, Physiology, Pests and diseases and cy togenetics. 

A brief note is made of the various uses into which cassava is put in the 

country. Breeding objectives and recommended varieties to the vari ous 

ecological areas of the country are discussed. 

A package of management practices as recommended f rom research res ulta 

are indicated. On basic research, the karyotypes of sorne Manihot species 

including cassava were determined and it was suggested t hat cassava i s an 

allopolyploid with chromosome number of 2n = 36 and a basic chromosome number 

of X a 9. 
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Producción y utilización del follaje de yuca. I.- Producción de follaje 
de yuca. Alvaro Montaldo y J.J. Montilla, Profesores de Raíces y Tubérculos 
Tropicales y de Nutrición Animal respectivamente, Facultades de Agronomía y 

Ciencias Veterinarias, Universidad Central Maracay, Venezuela. 

Los mAs altos rendimientos en producción de follaje seco en la planta-

ci6n de Estación Seca, Cuadro No. 1, ocurren con densidades de 31.250 y 

15.625 pl/Ha con producciones de: 

I (31.250) II (15.625) 

1.- 21,9 1.- 22,2 

2.- 20,9 2.- 19,8 

3.- 11,6 3.- 15,8 

Esto tendería a indicar que un valor de densidad entre 31.250 y 

15.625 sería el ~ptiroo para la producción de follaje, bajo las condiciones 

ecológicas en que se realizó el experimento. 

Se nota además que los valores máximos de producción de follajes 

ocurrieron cuando se realizaron tres cosechas. 

El Cuadro No. 2, muestra valores de porcentajes de proteína: 22,3, 

20,1 y 20,6 para la primera cosecha (4 meses) de follaje del Experimento de 

Estación Seca, con densidades de 31.250, 15.625 y 10.412 pl/Ha. 

En la tercera cosecha (12 meses) los valores de proteína son más bajos, 

pero se nota aquí que él follaje de reciente producción, rebrotes de 4 meses, 

es superior al material de 12 meses, gran parte de cuyo material aéreo e s tá 

constituido por tallos gruesos. 

Esto mostraría que para la producción de follaje sería conveniente 

densidades medias de plantación con cosechas sucesivas. 

El Cuadro No. 3, calculado a base del valor del análisis de la prote!-

na en la tercera cosecha, muestra valores más altos de proteína en Tn/Ha de 
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3,9, 4,2 y de 3,8 y 3,9 en las densidades de 31.250 y 15.625 ph/Ha en 

cosechas a los 4, 8 y 12 meses (subtratamientos No. 1) y 8 y 12 meses 

(subtratamiento No. 2) respectivamente. 

El Cuadro No. 4 representa un segundo experimento planteado al 

inicio de la Estaci6n HGmeda. 

A los 12 meses los máximos rendimientos ocurren con 31.250 pl/Ha. 

Este experimento se sigui6 cosechando hasta los 17 meses, logr4ndose pro­

ducciones de follaje de 44,7 Tn/Ha de peso seco con la densidad de 31.250 

pl/Ha con cosechas cada 3 meses. (~ ) 

El Cuadro No. 5, indica la comparaci6n de cosechas a los 12 meses 

entre las plantaciones efectuadas en la Es tación Seca y en la Estaci6n Hó­

meda. 

Se ve un mayor rendimiento con la densidad de 31.250 pl/Ha de la 

Estación Hdmeda comparada con la seca. 

Los datos en las otras d ensidades en ambas Estaciones son bas tante 

irregulares. 

Respecto a la producción de raíces r eservantes, que sólo s e ha medido 

en el experimento de Estación Seca , se nota, Cuadro No. 1, una manifiesta 

mayor producción en las dens idades de 31.250 y 15.625 pl/Ha, cuando el cu l ­

t ivo se mantuvo con f ollaje (subtratamiento No. 3) hasta la cosecha de las 

raíces, 

Lo anterior indicaría que no es recomendable planificar una explotación 

mixta de follaje y de raíces ya que la proteína dis minuye en el f ollaj e por 

la mayor proporción de madera sobre hojas. 
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(!) El experimento de Estaci6n Hámeda se abonó a los 17 meses en toda la 

superficie del ensayo con la fórmula, 10: 15: 15, 500 Kg/Ha y se con­

tinu6 cosechando cada dos meses en conjunto habiendo alcanzado 21 mes 

de vegetación con producciones totales de 4-5- Tn/Ha de follaje seco 

en cada corte. 

La poda con machete en el cuello de las plantas de yuca provoca una 

activa brotaci6n de yemas, presentando las plantas sometidas a este 

tratamiento mayor n6mero de ramas que las no podadas. 
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Producción y utilizaci6n del folla1e de yuca. II. Efecto de varios niveles 

de harina de follaje de yuca en raciones para pollos de engorde. J.J. Mon­
tilla, R. Vargas y A. Montaldo, Profesores de Producci6n Avícola y de Raíces 
y Tubérculos de las Facultades de Ciencias Veterinarias y de Agronomía, Uni­
versidad Central de Venezuela·, Maracay, Venezuela. 

Con el objeto de iniciar el estudio de las posibilidades de utilizar 

la harina de follajes de yuca como fuente protéica en raciones para aves, 

se realizaron dos (2) experimentos de 10 semanas de duraci6n cada uno, segdn 

dise~o completamente aleatorizado. Se utilizaron 480 pollitos Vantress x 

White Rock de un (1) día de nacidos, los cuales fueron alojados en baterías 

metálicas de 4 pisos, dotadas de fuentes eléctricas de calor. La unidad ex-

perimental estuvo constituída por grupos de 10 aves, asignándose en ambos 

experimentos, 4 grupos a cada tratamiento. 

En el experimento 1 se estudiaron la sustituci6n de harina de follaje 

de yuca de 10%, 20% y 30% de harina de oleaginosas (ajonjolí y algod6n) y de 

maíz, en proporciones de 75% y 257., respe ctivamente, para cada nivel de susti-

tuci6n. 

El alimento se prepar6 en forma harinosa. En el experimento II se es-

tudiaron los mismos niveles de incorporaci6n de harina de follaje de yuca, 

comparándose su preparaci6n en forma harinosa y en forma de tacos. 

Los resuhados indican que cuando las raciones se suminis traron en forma 

harinos~, el incremento de peso y la eficiencia alimenticia se de terioran 

para todos los niveles de incorporaci6n d e follaje, hasta l a 6a. s emana. Este 

deterioro se hace notable en las dltimas 4 semanas s6lo con el mayor nive l de 

sustituci6n. La preparaci6n del alimento de forma de tacos corrige, en gran 
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parte, los efectos adversos que se presentaron cuando el alimento se ofreció 

en forma harinosa. 

Se requieren investigaciones adicionales para definir las posibilidades 

reules de utilización de la harina de follaje de yuca, en raciones para pollos 

de engorde. 
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Mineral nutrition of cassava with particular reference to adaptation 
to low fertility conditions. D.J. Edlo~ards, C.J. Asher and G.L. t~ilson., 
Dept. of Agricultura, University of Queensland, Australia. 

Results of sol.ution culture experimenta conducted under closely 

controlled and constant conditions of temperatura, pH and nutrient 

ion concentrations suggest that cassava is better able to withstand 

the effects of very low external nutrient ion concentrations than a 

number of other crop species. However, for maximum growth rates the 

concentrations needed at root surfaces of cassava are either comparable 

with or in sorne cases higher than those needed by other crops. The 

results suggest also that cassava may have considerable tolerance to 

acid soil infertility factors (H+, Mn++, Al+++). Experimenta with 

phosphorus suggest a substantial ability to adjust growth rates to 

match ratea of nutrient uptake without the development of deficiency 

symptoms or the prevention of appreciable root bulking. 
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Relative susceptibility of cassava chips of different varieties to storage 
pest Araeceras Fasciculatus DeGeer K.S. Pillai, Central Tuber Crops Re-

search Institute, Trivandrum - India. 

Studies were made to ascertain the relative susceptibility of cassava 

chips of different varieties to storage pest A. fasciculatus. The test 

insect was collected at first from the storage house and then cultured in 

the laboratory on cassava chips. Ten cassava varieties viz. H-226, H-1687, 

H-2304, H-38, H-3641, H-312, H-97, H-2059 and H-1310 were taken as treatments 

to study their relative susceptibility. Resulta of the experiment revealed 

that the hybrids H-226 and H-2304 were significantly superior to al1 other 

variéties tested for their lower susceptibility. 
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WORLD DISTRlBUTION, IDENTIFICATION AND CONTROL OF CASSAVA PESTS 

A.C. BELLOTTI AND A. VAN SCHOONHOVEN 

Numerous insect and mite pests have been identified as attacking cassava. 

These pests represent a wide range of insect fauna; more than 100 species 

have been recorded. Many of these are minor pests and cause little or no 

economic losses. However recent research has shown that several pests can 

cause crop losses and must be classified as major pests. These include mites, 

thrips, stemborers, whiteflies, hormworms, scale insects and whitegrubs. 

Many pests, such as mites, whiteflies, scales, whitegrubs, stemborers, ants, 

termites, are distributed world wide. Others are local pests _or limited to 

one or two continents.Chemical control of cassava pests is uneconomical in 

many areas where it is a low value crop. Pesticides are expensive and their 

continual use is inpractical for a long season crop such as cassava. Emphasis 

should be directed toward the use of resistant varieties, biological control 

and improved cultural practices. Strict quarantine practices should be inforced 

to prevent the spread of cassava pests into areas where they are not present. 
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Common Bacterial Blight of Cassava in Taiwan. L.S.Leu, Senior specialist, 
Plant Pathology Division, Plant Protection Center, Taiwan, Republic of Ch in~. 

Common bacterial blight, the most important cassava disease in Taiwan 

has been probably present before 1945. The disease is systemic in nature 

and transmitted primarily by cuttings contaminated with bacteria and 

secondarily by windborn water. Angular leaf spots, wilting, defoliation, 

gum exudates on leaf lobe, stipule, stem, especially on the latter two, 

and death of planta are caused by vascular-invading bacterium, Xanthomonas 

manihotis (Arthaud-Berthet) Starr. 

Morphological and most physiological studies of the bacterium agreed 

with other investigations presented in the literatures. The bacterium 

confines its host on genus Maninotis and shows poor survival ability in 

the soil. 

By using bacterial suspension; dipping of healthy cuttings, injecting 

into young stems, spraying of whole plants, cutting leaves of young planta 

with contaminated scissors, and pouring into injured roots of young plants 

all induced the disease. 
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Factors affecting the incidence of cassava bacteria! blight in Africa. E. R. 
Terry. International Institut~ of Tropical Agriculture, lbadan - Nigeria. 

Cassava bacterial blight (Xanthomonas manihotis) is a widespread 

and damaging disease · in South America, Africa and Asia. Its severity in 

Africa varies with locality and climatic conditions. Possible factors 

affecting its severity are soil type, climate, cultural practices and 

varieties. The paper presenta observations on the distribution and econo-

mic importance of CBB in Africa and experimental resulta obtained from 

epidemiological studies. 
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Effect of Potassium arid Bacterial Blight on the Yield and Chemical Compo­
sition of Cassava Cultivars . G.O. Obigbesan and E.O. Matuluko, Dept. of 
Agronomy, University of Ibadan- Nigeria. 

Studies on cassava cultivara of different susceptibility to bacterial 

blight caused by Xanthomonas manihots, Buckholder, revealed that the ínfec-

tion exerted differential influence on the mineral nutrient and starch con-

tents of the cultivars. The disease caused a reduction in the macronutrient 

content, led to a higher accumulation of micronutrients in the diseased 

leaves and adversely affected the tuber quality by lowering the percentage 

starch content of the tubers. Despite the relatively greater tolerance of 

the 60506 cultivar, bacterial blight significantly reduced its tuber and 

starch yields. 
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Lipid metabolism in cassava mosaic infected Manihot esculenta Crantz. 

C.A. Ninan, Susan Abraham, L. Sandhyavathi Bai, P.N. Chandiasekharan Nair 
and Philomena Kuriachen. Department of Botany, University of Kerala, 
Trivandrum - India. 

This paper reporta results of studies conducted on the lipid 

metabolism in Cassava mosaic - infected cassava plants. Two varieties 

of cassava, namely M4 and H.l65 with accession numbers M.67~01 and M.72-10 

respectively were selected for the studies. Total l i pids, phos phcl i pid s 

and triglycerides were determined in the leaves and petioles of the infec-

ted plants. The results showed a decrease in total lipids, phospholipids 

and triglycerides in the leaves and petioles of both the varieties. 
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lncidence, symptomatology and transmission of a Dioscorea spp. virus 
in Nigeria. E.R. Terry, International lnstitute of Tropical Agriculture, 
!hadan - Nigeria. 

A Dioscorea spp. virus disease incidence was highest in field planting 

in Ibadan on Dioscorea rotundata variety Ihobia. Field symptoms included 

green vein-banding, shoestring and distortion. The virus was transmitted 

mechanically and by nymp&s and winged adults of the cotton aphid, Aphis ~-

!YE!! to seedlings of Dioscorea rotundata • Test plants in mechanical and 

vector transmission studies exhibited mainly green vein-banding. 

The role of A. gossypii in field spread of this disease is discussed. 
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Synonymoc in sweet potato virus diseases. J. Mukiibi. Dept. of Crop Science, 
Makerere University, Kampala - Uganda. 

Literature pertaining ~o virus or virus-like diseases of sweet 

potatoes has been reviewed. It is concluded that there are only two 

diseases proved conclusively to be caused by viruses; Sweet Potato Mosaic, 

with many synomyms and Sweet Potato Internal Cork. The other virus-like 

diseases are either caused by mycoplasma, mites, or are physiological . 
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Effect of mosaic on the yield of sweet potatoes in Uganda. J. Mukiibi. 
Dept. of Crop Science, Makerere University, Kampala- Uganda. 

The sweet potato mosaic virus disease caused a reduction in yield, 

of approximately 57 percent, both in terms of the weight and the nurnber 

of root tubers produced by the variety Kyebandula, when it was grown at 

Makerere University Farm in Uganda. 
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Cochonilha em mandioca n~ Amazonia. Milton De Albuquerque, Eng9 Agr9 
Pesquisador da EMBRAPA/CPATU, Belém - Brasil. 

Um severo ataque de Cochonilha acorrido no 29 semestre Je 1975, na 

cole9ao de l ~ndioca na sede do Centro de Pesqui sa Agropecuária do Trópico 

Omido, em Belém determinou, pela sua gravidade, a erradica~~~ pela que ima, 

de todo o material existente, incluindo espécies silvestres nao resis t entes . 

O agente foi determinado como Phenacoccus sp (Homopter~:Pseudococci~~~) , 

senda a primeira vez em que é assinalado na Amazonia. Nenhum inseticida dos 

ut i lizados no seu combate mostrou-se 100% eficiente. Os estudos com a praga 

continuam. 
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An Analysis of the Eco-biology in Uganda of the Green Cassava Mite, 
Mononychellus tanajoa (Bondar) (Tetranychidae} and its predator Oligota 
(Staphylinidae). Z. · M. Nyiira, Ento~~l~gi~tiinsect Ecologist at Kawanda 
Research Station, Kampala and part-time Lecturer in Agricultura! Entomology 
at Makerere University, Kampala - Uganda. 

The green cassava mite, Mononychellus tanajoa (Bondar) (Acarina: 

Tetranychidae), also known as the cassava leaf mite, is a fairly new pest 

on the continent of Africa. Its potential threat to cassava production · 

in Africa has attracted serious investigations into its biology, ecology 

and possible control. !nidal infestations of this mite start in sheltered 

places, along the midribs and veins of cassava leaves. 

Results of ecological studies suggest that denser populations are 

recorded during dry spells and more in the basal than in the apical halves 

of cassava leaves. The ratios of active mites, their eggs and males and 

females categories in the apical half of the leaves to that of similar components 

in the basal half are discussed. 

In the varieties investigated, cassava plants between 3 months and 

10 months old were more densely infested by M. tanajoa than the younger and 

older plants. Aging of cassava leaves on a plant up to 5 weeks allowed mite 

population build up after which had the population density of green cassava 

mites was reduced. It was also found that sorne varieties of cassava supported 

fewer mites than others over a season suggesting an element of resistance to 

the mite in these varieties. Reduction in the population of mites was more 

assoc iated with absence of leaves on cassava plants than meteorological factors 

although rain and possibly relative humidity had negative effect on population 

build up of the mite. 

The Staphylinidae, Oligota, was the dominant and widespread predator. 

It appeared in sufficient numbers and in synchrony with the green cas s ava mite 

populations. Its population, however , fell sharply when the host population 



started diminishing. 

The results reported point out the potential of varie t al resistance 

in cassava and biological control as posible effective cons i derations in 

indegraded control of M. tana1oa on Manihot esculenta. 

- 53 -



Cassava Utilisation Via Agro-Industrial Systems. D.J. MeCano, Dept . of 
Chemical Engineering (and Energy Research Centre), University of Sydney­
Sidney - Australia. 

Cassava is an ideal crop for use in agro-industrial systems, where 

agriculture and industry combine to achieve the greatest efficiency in 

utilisation. The basic concepts for a correctly designed agro-industrial 

system based on cassava are explained, and those industrial processes 

with the greatest potential are discussed. If research and devolopment 

on both the "agro" and "industrial" front can proceed together then 

cassava could be a major provider of food, chemicals and energy within a 

decade. 
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The allocative efficiency of Fijia~ root crop producers: Sigatoka Valley, 
Fiji. S. Cbandra and A. J. De Boer, Dept. of Agriculture, University of 
Queensland, St. Lucia, Brisbane-Australia. 

The allocative efficiency of the Fijian root crop producers in the 

Sigatoka Valley, Fiji, is measured using estimated elasticities of produc-

tion and marginal value products of the four production factors-land , labour, 

capital and current expense. A two-year farm management data, from an ori-

ginal sample of 26 farms, covering the period November 1970 to October 1972, 

was used in this study. The root crop production model is based on the Cobb-

Douglas type of production function in which zero-one dummy variables were 

also incorporated to measure the environmental effects of region and soils 

and time effects on farm gross output. lt was found that the most efficient 

root crop producers are those farming the light-textured soils in the lower 

Sigatoka Valley and the most important production factors are labour and 

capital. Recommendations are made on the optimum levels of resource use 

under various conditions of limited capital and fixed availability of land 

or labour. lt is suggested that in the future, root crops offer the best 

possibility to meet the demanda for low-priced food crops to the urban poor 

and for this reason the problem of efficient resource allocation on root 

crop farms is of prime importance to both the farmer and agricultural adminis-

trators. 

- 55 -



The prophylactic action of cassava. O.L. Oke, University of Ife, Ile-Ife, 
Nigeria. 

Cyanogenic glycosides are toxic in large doses, but the body can 

· cope with small doses which are converted to compounds of high physiolo-

gical activities eg. glucose, cyanate and thiocyanate (used for sickle 

cell crisis and certain hypertension), salicylic acid and isomers (an 

anti-pyretic & analgaesic) and hydrocyanic acid (a potent cytotoxin). 

Under certain conditions such as development of neoplasm or schistosomiasis, 

the cells affected contain high amounts of glucosidases or glucuronidases 

which are capable of hydrolysing the glycosides but are devoid of the enzyme 

rhodanese for converting the highly toxic hydrocyanic acid to the much less 

toxic thiocyanate. This therefore results in selective toxicity in which 

the cells are destroyed but the somatic cells with high amounts of rhodanese 

survive. Since the diets of people in developing countries contain a lot of 

cassava high in cyanogenic glycosides, this might account for the prophy lactic 

property which resulta in rarity of sickl~ cell anaemia and bowel cancer. 
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Utilization of cassava as carbohydrate source for pigs in Malaysia. V. F. 
Hew and R.I. Hutagalung, Animal Improvement Div., Malaysian Agricultura! 
Research and Development Institute, Serdang, Selangor-Malaysia. 

Cassava is shown to s~rve as an inexpensi~e source of valuable 

energy for pigs. The correct choice of cassava with low cyanogenic gluco-

sides and the use of high quality proteins to make up for nutrient deficien-

cies such as amino acids and vitamina makes the replacement of grains by 

cassava possible. The use of cassava would substantially reduce the cost 

of feed. 

When 30 Landrace pigs were assigned to dieta containing O, 15, 30, 

45 and 601. cassava as the energy source in their diets, no significant dif-

ference in performance nor carcass characteristics was observed. The in-

crease in cassava levels was accompanied by an increase in fishmeal, a 

high quality and locally available protein source. The inclusion of higher 

fishmeal rather than other proteins of plant origin in high cassava dieta 

is comparable to the supplementation in the cassava diets of methionine or 

other synthetic amino acids. 
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A preliminary study on the utilization of Cassava products as Energy Source 
for broilers. Sarote Khajarern and Jowaman M. Khajarern, Animal Science 
Dept., Fac. of Agriculture, Khon Kaen University, Thailand. 

Two experimenta were conducted in order to determine the substitutional 

value of cassava for corn in _broiler rations. One-day-old Arbor Acres broiler 

chicks were used in these two experimente. In the first experiment, no 

significant differences in body wéight gain and feed conversion were noted for 

chicke receiving O, 7.5, 15, 22.5 and 301. eubstituted cassava pellets. How-

ever, in Experiment 2, significantly poorer body weight gain and feed conversion 

(P .05) were noted during 1-5 weeks of age when the rations contained O, 10, 

20, 30, 40 and 50% cassava root meal. 

It wae also noted that body weight gain was not depressed until the 

rations contained above 307. of cassava root meal. The ability of chicks to 

utilize cassava root meal increased with age. Resulte from this experiment 

indicated that, during 5 to 9 weeks of age and 1 to 9 weeks of age, there 

were no significant differences observed on body weight gain and feed con-

version when the concentration of cassava root meal increased in the rations. 

Limiting factors in maximum replacement and economic feasibility cassava 

product for corn were fiber and protein contente, the prices of these two-

feed-stuffs (cassava and corn) and protein supplements euch as fish meal 

and soybean meal. 
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Protein enrichment of cassava by fermentation with microfungi: the role 
of natural nitrogenous supplements. C. Varghese, J.J . Thambirajah and F. 
M. Wong, Associate ' Professor, Graduate Associate and Research Assistant 
(IDRC) respectively. Faculty of Agriculture, University of Malaya, Kuala 
Lumpur, Malaysia. 

In our recent studies on protein enrichment of cassava by fermentation 

using selected strains of Rhizopus Aspergillus and Neurosp~ it was found 

that protein levels of fermented cassava do not exceed 3t. Since this is 

far below the recommended level for animal feed, we tested the role of 

natural nitrogenous supplements to augment fermentation efficiency. Solid 

fermentation of cassava chips with 35t supplementation of chicken dung in-

creased protein levels to 8 - 10.5t. Since these values are still lower 

than required, we tested other supplements such as ground-nut, pineapple 

bran and soybean, alone and in combination with chicken dung. The resulta 

showed that appreciable increase in protein level (407.) of the fermented 

product could be attained. 

A procedure for solid fermentation of cassava incorporated with na-

tural nitrogenous supplements has been developed as a first stage towards 

the designing of a pilot plant for continous production of the fermented 

product. 
' 
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Utilization of nutritionally improved cassava by nutrient supplementation 
and microbial enrichment in poultry and pigs. R.I. Hutagalung and P. H. 
Tan, Faculty of Agriculture, Univeraity of Malaysia, Kuala Lumpur-Malaysia. 

Studies related to the improvement of cassava through nutrient sup-

plementation and fermentation were discussed. In a first series of nutri-

t i onal evaluation of moist-aolids fermented cassava on poultry and pigs, 

an experiment was carried out to investigate the effect of substituting 

maize with increments of fermented cassava on performance of broiler chic-

kens. In addition, the prelimina~ resulta of iodine metabolism in pigs 

fed cassava diet were álso given. 

Substitution of maize with fermented cassava up to 507. level resul-

ted in performance, animals which compared more favourably to that of the 

control. Total substitution of maize component of the chickens diet by 

fermented cassava did not appreciably depress the performance. 

Further improvement in the protein quality of the fermented cassava 

and proper supplementation with other nutrients will make it a significant 

contribution both as energy and medium protein source to poultry and pigs, 

where there is a surplus of carbohydrates available. 
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Studies on the utilization of cessava (Manihot utilissima Pohl) by the 
ruminant. C. Devendra, Malaysian Agricultura! Research and Development 
Inst., University Pertanian, Serdang, Selangor, Malaysia. 

Resulta are reported from a research programme on the value and 

utilisation of cassava (Manihot utilissima Pohl) by the ruminant. Si x 

trials were altogether completed, five balance studies with sheep, and 

the sixth, a feeding trial on cattle. 

In trial 1 the addition of cassava to rice straw-molasses diets, 

significantly increased dry matter and crude protein digettibility and 

also N retention (P¿0.05). In trials 2, 3 and 4, involving increasing 

levels of cassava (20, 40, 60 and 80 per cent) wi th varying levels or si-

milar levels of dietary nitrogen, the highest digestibility of dry matter 

(93.2 to 94 . 5 per cent) and crude protein (62.4 to 92.6 per cent) were found 

for the 20 per cent level of inclusión ; the differences were significant 

(P¿0.05). The dry matter digestibility with 80 per cent level of cassava 

was 79.9 to 83.1 per cent. 

Supplementing methionine (0.2, 0 . 4 and 0 . 6 per c ent) s i gnificantly 

(PL0.05) only affected crude fibre digest ibility , which increased wi th in-

creasing levels of cassava (40 , 60 and 80 per cent). Methionine may t here-

fore be important in the act i vity of cellul olyt i c bacteria i n the rumen. 

Maximum nitrogen retention occurred when urea supplied 62 to 63 per cent 

of the total crude protein requirements. 

Feeding cassava (30, 40, 60 and 80 per cent) in the concentrate diet 

to Kedah-Kelantan cattle with Napier grass (Penninsetum purpureum) in t he 

ratio of 1:3 in the total dry matter intake , indicated t :1at the best da i l y 

- 61 -



live weight gain (318.7g.) and efficiency of feéd conversion (1 2.49) were 

recorded for the 30 per cent level. The value of cassava in íncreasing the ' 

overall supply of energy and N utilisation in the diet, consistent with 

maximum performance and productivity in ruminants is emphasised. 
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Lipase activity and the conversion of fat to carbohydrate in cassava, 
Manihot esculenta Crantz. Frederick Nartey, Inst. of Plant Physiology, 
University of Copenhagen-Denm~rk. 

The activities of Lipase, lsocitrate lyase and Malate synthetase 

were investigated in Cassava, Manihot esculenta Crantz. The enzymes were 

present in mature dry seeds. Their activities increased gradually during 

the initial phase of germination. In the post-germination period of growth 

in the dark, however, the activities of these enzymes increased rapidly, 

and reached their peaks at the period of maximum carbohydrate synthesis 

and storage, which nearly coincided with the period of maximum lipid de-

gradation. This indicated that the fat-carbohydrate mechanism in Cassava 

involves the key enzymes of the glyoxylate cycle. 
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A system of food delivery from root crops. Tommy Nakayama, James Moy and 
Jos~ H; da Fonseca, Dept. Food Science, University of Hawaii, H~nolulu -
Hawaii. 

The production of stabie convenient foods from root crops involves 

several steps which may be taken in diverse orders. For taro (Colocasia 

esculentum), it is possible to separate out the acridity factors by gravita-

tional means, stabilize the material by dehydration, and utilize it as the 

main component in a noodle like food which can be prepared for consumption 

by simple cooking. 

These steps are part of a larger study aimed at the entire system of 

delivering food calories from root crops. 
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Mechanization of yam and sweet potato production in Barbados. J.P.W. Jeffers, 
Ministry of Agriculture, Science and Technology, St. Michael - Barbados. 

A locally constructed planter and an imported transplanter were used 

to plant Yams and Sweet Potatoes respectively on a field scale. 

Harvesting was carried out using a locally constructed Harvesting-

Aid and an imported Digger-elevator. The Digger-elevator was successful 

in Sweet Potatoes, but will have to be modified to work on Yams; 
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Salinity effects on plant growth and tuberization in Cassava. P. Indira 
and N. Hrishi, Central Tuber Crops Research Intitute, Trivandrum-India. 

The effects of salinity on plant growth and tuberization in cassava 

were studied. Salinization was effected by the addition of sodium chloride 

to the soil and the concentrations used were O ppm, 500, 1000, 1500, 2000, 

2500, 3000, 3500 and 4000 ppm. The criterion of judging the tuber initials 

was the deposition of starch in the secondary xylem region of the transec-

tions of the roots observed under the microscope. The results suggest that 

the planta · are subjected to toxicity from. 2000 ppm onwards resulting in 

retardation of plant growth and tuber initiation. The anatomical investigations 

i n the roots indicate that the decaying of the cortical parenchyma and formation 

of tyloses in the vessels were the msocia~d· anomalies derived from the toxic 

effect of salinization. 
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Autotetraploidy in Vigna Capensis Walp.- A leguminous root crop of India. 

K. Vijaya Bai and N. Hrishi, Central Tuber Crops Research Institue, Trivandrum­
lndia. 

Tetraploidy was induced in Vigna Capensis , a leguminous tuber bearing 

species. The morphology and cytology of these tetraploids and the tetraploid 

plants raised from the open pollinated seeds in comparison with their diploids 

were studied and reported. Irregular meiosis resulting in the formation of 

tetrads with micronuclei and reduced fertility were recorded in the tetraploids •. 

The number and size of tubers were more in these tetraploid plants as compared 

to their diploids which indicated the scope for economic exploitation of 

these tetraploids as a valuable tuber crop. 

- 67 -



¡1 
¡ ., 

,¡ 

ij 
l 

1: 

Producción de Arracacha (Arracacia xanthorrhiza) en el Trópico frío. 
F. Higuita M., Ingeniero Agrónomo. Director Regional Programa Horta­
lizas y Frutales. Tibaitat4. Bogotá - Colombia S.A. 

La arracacha,(Arracacia xanthorrhi%a) Banch, es una ra!z comestible 

propia del trópico frío. Los campesinos de Los Andes, tienen especial 

predilección por esta planta, la cual en muchos casos se consume tanto 

como la papa o la yuca. 

HISTORIA. La primera descripción conocida sobre la arrracacha data de 

1533. El Cronista Fern4ndez de Oviedo, relata las caracte-

r!sticas de la planta cultivada en las Indias Occidentales. 
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The cultivation and uses of Curcuma spp. in Indonesia. Made Sri Prana, 
The National Biological Institute, Bogor~Indonesia. 

Of the 20 species of the genus Curcuma reported to occur in Indo-

nesia some are of economic importance, utilized for many different pur-

poses, namely : as medicinal plants , . sources of starch and vegetables, 

spices, dyes and as important materials in domestic rites. Their cult i -

vation, however, has not been given very much attention. 

Serious gentic erosi 0ns have been noted in severa! places, parti-

cularly in Java and Sumatra • 
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