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Food Research Institute Seminar, November 19, 1971

Some Biological Froblems of Manioc and their Implications for Development.

1. Manioc--what is it?
Common names--manioc, cassava, yuca, mandioca, aipim, macacheira,
bitter m., sweet m., tapioca. Others less common.
Derivation of these names from various S.Am., Indians, either

for plants themselves, or fxam for products of roots.
Scientific names--Manihot (the genus, family Euphorbiaceae),

M. utilissima, M. dulcis, M. palmata, M. Aipi, M. esculenta.
These the most freguently encountered, a few others.
My choice of scientific names is M. esculenta.
2. What's reason for this concern?
Feople's use of the name influences the way the crop is employed,
and there are some biological and use problems which can cause
problems if we accept incorrect terminology.
3. My studies of M. esculenta
Began with interest in evolutionary studies--how did present plants
come into being?
Approach to understanding depends on knowledge of what presently
exists.
Must define the boundaries of the biclogical species
Considered as & study in biological classification, a
part of taxonomy or systematic biology.
4, Definition of cultigen--any one cultivated plant species
cultivar--a single type within a cultigen maintained
under man's care as a kind with certain

desirable gualities.
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5. Classifications I have made

One, the intraspecific variation within the cultigen, M. esculenta

Two, the interspecific variation within the genus Manihot.

Samples and data:

Regions--confined to western hemisphere tropics--most of the regions
representing the normal areas of cultivation, in most of the
different ecological zones--hot & dry, hot & moist, cool,
forested and savannah, etc.

Data types--morphological, or physical appearence descriptions, of

approximately 500 population samples.

These data clustered using computer programs designed specifically

for biological classification.

Reeults:}l%roduced a classification which sets the limits of
variability within the cultigen (designated as a freely
interbreeding population)--some 19 groups of closely-related

cultivars.

(2) a classification imbedding the cultigen into the genus,
showing the closeness of relationship of the/wild species
to the cultigen.

(3) from this study I conclude that all the variations of
sweet and bitter manioc are better considered in one complex
species.

(4) Given the classification, we are in better position to
proceed to programs in agricultural development with more
certainty of achieving goals of improved cultivatars than
would otherwise be the case.

(5) The narrowness of programs to date, using only a

very few wild species.
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Additional data I have gathered on the cultivars strengthen our conclusion
that there is but one species:
starch concentration
other carbohydrates--ie. sugars
HCN concentrations--the HCN exists in plant as a cyanogenic glucoside,
i.e. a CN  radical attached to a monosaccharide.
Conc. varies in amount and position (location) within the root.
Plants normally called "sweet" concentrat most of the cyanogen
in the peel; the "bitter'" ones have th cyancgen distributed
generally throughout the root.
Concen. varies greatly under influence of envirnomental conditions.
More xx implications for development from these considerations in a moment.
SLIDES 1 - 17
Slides 1 - 7 give some ideas about the ranges of variation in the plants.
Slide 8 represents a typical cluster of roots.
Slides 9 - 12 show structure of flowers, and tell something about
why the variability comes into existence.

Slides 13 - 17 show some of types of fields and plantings.
a closer look at almost any field shows that there are several

syxexxaf cultivars grown together--farmer usually not careful
M about separating one from another. This is the typical situation.
—_—
| Consequences of mixing cultivars.
variation in production of roots

n i L) " HCN

" " matwration time.
Add to the above variability, hybridization (accidental) with various

wild species, we get a much more unpredictable result.

SLIDES 18 to 21 show some of the 95 wild species.

i
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Food resources from Manihot esculenta
fresh roots—-used as boiled vegetables (or made into a paste)
processed roots--used in a multitude of ways
leaves--used as a fxmsl type of spinach--bodled and macerated.
Quantities used

very difficult to determine how many frebh roots are used--
statistics available never differentiate.

Processed roots seem to make up major use of cassava--statistics
do not differentiate between those for human consumption
versus those used in industrial materials, or for animal feed.

Leaf use seems to be most common in West Africa, though used
sometimes in Latin America--in Brasil, feferred to as '"manicoba'.

Processing technigues
Countless variations of processing methods, varying from country
to country.
5SLIDES r e presenting but two of these, one from near Kinshasa,
one from northeastern south America.
In both of these, seen that roots are indiscriminately bunched,
and thus are from several different cultivars, Recall
the variability in HCN conc. Result a single processing
technigue may or may notw be stasfactory for removal of all HCN,
Fermentation techniques--process important in most areas, though not
shown in the South American technigue.
LIG‘HB Reasons for fermentation, and importance
Improve flavors, probably removal of some HCN; probable

addition of microbial protein.
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Implications of food products with some remnant, mirm microguantities of HCN.
Hot speaking of concentrations sufficient to kill at one eating.
Rather, effects on nutrition of less than lethal dosss.

Some studies tentatively link HCN ingestion with:
reduced levels of essential sulfur-bearing amino acids.
Neuropathy--small degeneration of nervious tissue
Goeterogenesis

May be, then, that kwashiorkor is a result.of daily ingetions of
microquantities of CN from cassava, rather than because of
tendency to have high quantities of calories from carbohydrates
in the diet.

Summary--lack of proper knmowledze of the variability in the plants and
their products has serious effects for agricultural development and
for nutrition. Important to keep in mind that we are dealing with
an extremely variable cultigen, variable in form an function.
Furthermore, processing technigues may, or may not perform the

function required to producem an entirely safe food product.
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FOOD RESEARCH INSTITUTE SEMINAR

Friday

November 19, 1971

Speaker: David Rogers
Visiting Scholar, Food Research
Institute
Professor of Biology, University
of Colorado

|

]
= Subject: Biology of Manioc and Its Implications
St for Development

Time and 3:30 - 5:00
Place: £r3l4 (Seminar Room, Food Research
Institute, Galvez and Serra Streets)
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