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.dlii~Pnrrhizal Associations: 
lmportant for Cassava Grown 

In much of the tropics, especially in 
Latín America, phosphorus (P) deficiency 
is the main limiting nutritional factor for 

• cassava. Many trials in Colombia aná 
Brazil have shown that root yields can be 
dou bled, tripled, or quadrupled by P 
application. 

Because of its coarse and poorly bran
ched root system cassava is an inefficient 
absorber of P, having one of the highest P 
requirements among all crops, when 
grown in nu trient solution. However, 
when grown in P-deficient soils, cassava 
seems less responsive to P fertilizers than 
many other crops, and high yields are 
sometimes obtained without P fertiliza
tion. For example, yields of 50 t/ha were 
achieved in CIAT -Quilichao with only 
1.5 ppm available soil P. 

This ability to grow well on sorne low
p soils is due to the association of cassava 
roots with certaih soil fungi, called 
vesicular-arbuscular (VA) mycorrhiza. 
These fungi live in symbiosis with cassava, 
utilizing plant carbohydrates asan energy 
sou rce, but supplying the plant with sorne 
essential nutrients, which a re absorbed 
from the soil by the fungal hyphae and 
translocated to the roots. 

This symbiotic source of supply is par
ticu larly important in the case of those 
nutrients that have little mobili ty in the 
soi l, such as P, Zn, and Cu. Without 
mycorrhiza a root can absorb P only from 
an area about 1-2 mm around each root. 
For a plant with a sparse root system 
(such as cassava) much of the "available" 
soil P remains out of reach of the root 
system. However, mycorrhizal hyphae 
can penetrate the soil as far as 7 cm away 
from the root* and thus, incrcase tremen
dously the soil volume that can be 
exploited for P uptake. 

* RHODES, L.H., and GERD EMAN N, j.W. 
1975. Phosphatc uptake Loncs of mycor
rhizal and non·mycorrh iLal onions. New 
Ph ytologist 75 :555-561. 
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V A mycorrhiza produce hyphae in and 
around the roots, and form arbuscles and 
vcsicles inside the root cortex. Phos
phorus absorbed by the externa! hyphae 
of the fungus is released to the plant 
roots in the arbuscles where intcrchange 
of su bstances bctween host and fu ngus 
occur. 

V A mycorrhiza a re natur-ally present in 
· most soils, but large differences in effi
ciency ex ist among the 70-odd species 
that have presently bcen identified. Sorne 
soils may have a low population of VA 
mycorrhiza or the mycorrhiza present 
may not be very efficient in absorbing 
soil phosphorus. Other soils may have a 
highly efficient mycorrhizal population. 

The photos show that when the native 
mycorrhizal population is eliminated by 
soil sterilization, cassava needs extremely 
high P applications for maximum growth. 
However, if the mycorrhizal association 
is re-established by inocu lation, thcre is 
very little response to applied P. This 
markcd response to inoculation in a 
sterilized soil shows the importance of 
mycorrh iza in the P nu trition of cassava. 

In most natural soils cassava forms an 
association with the native mycorrhizal 

strains. For this reason, inoculation with 
introduced and more efficient strains can 
only be of practica! significance when the 
introduced strain is well adapted to the 
conditions in the soil and can compete 
with native micro-organisms. 

Since 1980 the Mycorrhiza Projcct at 
CIAT, funded by the German Govern
ment (GTZ) and under the leadcrship of 
Dr. Ewald Sievcrding, has been collccting, 
pu rifying, and cvaluating the efficiency of 
large numbers of mycorrhizal strains in 



... > 
'l 

R.H. Howeler 

order to identify highly efficient st rains 
for particular soil and clima tic condi tions. 

'\The plant nutrition scction of CIA T's 
Cas:oava Program has been investigating 
sorne of the factors that intluence my
dorrhizal efficiency, such as use of P 
ferti!izers or fungicides, insecticides, or 
herbicides. The best methods of inoculum 

·production and inoculum application are 
al so bcing investigated. 

While significant responses to inocula
tion in field-grown cassava have so far 

been obtained only in sterilized soil, it is 
expected that the use of better strains 
will make field inoculation in non-steri
lized soil an attractive alternative to using 
high levels of fertilizer P. Even should 
inoculation prove to be impractical, it is 
of utmost importance that we appreciate 
the dependence of cassava on an efficient 
mycorrhizal association, so that agro
nomic practices aimed at optimizing the 
cfficiency of the native mycorrhizal 
-population can be implemented. Ex
.-mples of these practiccs are rotation, 
intercropping, use of mulch, as well as 
limitlng the use of chcmicals that ad
H.tsely effect thcse extremely important 
soil fungi. 
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S.N. Anyaegbu, National Root Crops 
Research lnstitute, PMB 1006, Umudike, 
Umuahia, Nigeria 

Consejo Nacional de Investigaciones Cien
tíficas y Tecnológicas {CONICIT), Apar
tado 70617, Los Ruices, Caracas, Vene
zuela {Cultivation systems and pro
duction) 

Brian R. Cooper, CARDI, University 
Campus, St. Augustine, Trinidad 

José M. España C., Apartado aéreo 1160, 
Santa Marta, Magdalena, Colombia (Weed 
control) 

Maria Victoria Eiras Grossmann, Universi
dade Estadual de Campinas, Depto. de 
Tecnología de Cereais-FEAA, Campus 
Universitário, 13100 Campinas, SP, Brazil 
(Alcohol from cassava) 

Lupi Hernawati, JI. Malabar 1 O, Bogor, 
Indonesia (Storage) 

Thomas F. Kelsey has changed his address 
as follows: P.O. Box 14954, North Palm 
Beach, FL 33408, USA 

J . Leesberg, Investigación Agro-Sociolo
gía, CENDA, Apartado 700, Santo Do-

mingo, Dominican Republic (Bcans/ 
cassava intercropping systems) 

John H. Newton, Tate & Lyle Tcchnical 
Services Ltd., Enterprise House, 45 
Homesdale Road, Bromley, BR2 9TE, 
England {Utilization) 

J .l. Olanihun, Aiyegbaju Livestock and 
Agricultura! Farms Ltd., P.O. Box 92, 
Shaki Oyo S tate, Nigeria 

G.V. Olsen Associates, 170 Broadway, 
New York, NY 10038, USA 

David Raggay, University of the West 
1 ndies, S t. Augustine, Trinidad {Eco
nomic aspects of the production of starch 
and animal feeds) 

Gustavo Román C., Fundación OF A, Cr 7 
no. 29-34 Piso 3, Bogotá, D.E., Colombia 
(Physiological effects due to HCN toxic
ity) 

T.U. Selvin Vaides Arrue, Centro Univer
sitario del Norte, Universidad de San 
Carlos de Guatemala, Coban, Alta Vera
paz,Guatemala (Animal feeding) 

V o Thi Hai, 11, Rue Leon Mignotte, 
91570 Bievres, France (Processing) 
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Thesis Work in Cassava 

Rogerio Ramírez T. and julio P. Bautis
ta C. {Undergraduate work) Root diseases 
caused by Armi/laria and Rosellinia sp. 
Universidad Técnica de Ambato {Ambato, 
Ecuador). 

Javier Rodr(guez B. and Luis Eduardo 
Buitrago (Undergraduate work) Double 
row planting system in cassava. Univer
sidad Tecnológica de los Llanos (Villa
vicencio, Meta, Colombia) 

Cassava Production 
Statistics 

Cassava, the fourth most important 
energy staple of the tropics, provides 
food and income for 750 million people. 
Total estimated production reached 122 
million tons in 1980, with 38% of produc
tion in Africa, 36% in Asia, and 26% in 
America. (Source, FA O) 
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