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CASSAVA A3 A FOOD RESOURCE IN BRAZIL*

By Robert W. Hoopes

I. Cassava as a Traditional Subsistence Crov

Cassava is a shrubby perennial plant that is cultivated in the tropics
primarily for its edible roots. It goes by several names, -ineluding
manioc, tapicca, mandioca, and yueca {1, p. 1). It is a member of the
spurge family {Euphorbiaceae), along with the rubber tree and castor bean.
Several specific names have been used to designate cassava, including ‘
Manihot utilissime, M. palmata, M. dulcis, and M. aipi, but the present
designation is M. esculepta. The plant grows to be five to twelve feet
tall under cultivation and may reach heights of up to eighteen feet in
abandoned fields. The edible roots for which it is cultivated form just
beneath the soil surface, radiating outward from the central stem.  They
develop a swollen shape as starch reserves are formed and may attain a
length of one to twd feet a diameter of two to six inches,. and a-weight
of well over a kllogram Commonly, five to ten of these enlarged roots
form on-each plant.

Although it is basically a tropical crop, cassava has been grown to
s minor extent outside the limits of the tropics, in such locations as
Florida and northern Argentina (2, p. 15). The plant is easily killed
by frost, so it must be grown where the frost-free period is long enough
to produce a crop. The earliest varieties take at least six months to
reach a'harvestable stage and most varieties need at least 10-12 months’
growth, so cassava production takes place mainly in entirely frost-free
areas. It will grow where annual rainfall is as low as 20 inches or as
high as 200 inches. One of its most prlzed_qualltles is its ability to
withstand drought, making it valuable in regions of irregular rainfall
distribution. Although it grows best on soils that are lightntextured
deep, and fertile, it can be cultivated successfully on soils so 1mpoverw
ished that no other crop Wlll grow {2, pp. 15~16).. -

Caszava orlglnated in troplcal Americsa. Archeologlcal evidence suge
gests that it has been cultivated for at least TOOO0 years. The site of
its earliest domestlcatlon as a crop plant has been the gublect of some:
controversy. Some evidence suggests that there were actually two centers
of origin, one in southern Mexico and Guatemalsa, and the other in northern
South America (3, pp. 352-360). :

# In slightly modified form, this paper was first sﬁbmitted as & -
part of the requirements for Agricultural Economics 660: Food; Popula~ - -
tion, and Employment, Fall Term 1975/76.

“J
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Because of its outstanding ability to produce an economic yield on
impoverished soils and because it is not a highly preferred food, cassava
production is usually relegated to the poorest land, with better soils
reserved for other crops. It is often grown by small farmers who practice
the system of shifting cultivation, where land is cleared of bush or
forest vegetation, cultivated for a few years until its fertility is
exhausted, and abandoned to revert back to its original state until a
degree of fertility has been restored. In this system, cassava is often
grown as the last crop in the rotation, when fertility levels are too low
to permit economic yields of other crops. It may be grown either in pure
culture or interplanted with corn, beans, cotton, or other crops.

The cassava plant produces viable seeds, but farmers use stem cuttings
rather than seeds as the means of propagation. These cuttings are six- to
tyelve-ineh sections of the main stem, containing at least two nodes. At
planting time they are thrust into the ground for about.half their length,
usually at an angle to the soil surface. Some farmers insert two or three
cuttings together; more often, single cuttings are used.  Plants are com-
monly spaced three to five feet apart.- Land preparationé'ideally, involves -
a deep, thorough cultivation, but in practice is uSually rather cursory.
If poor drainage is likely to be & problem, the soil is arranged into
mounds or ridges on which the cuttings are planted. Otherwise it is.left
flat. After planting, the plot is usually weeded two or three times as
it is becoming well established. It receives little further attention.
Plants that are diseassed may occasionally be removed and manure may be
applled if 1t ig avallable.‘ Chemical fertilizers or:pesticides are not -
used. C : : ' .

Harvesting may begin as soon as the roots are suitable for consump=
tion, but it can be spread over a long period without danger of losing
the crop. Many varieties will continue to grow for as long as four years,
the roots becoming more fibrous and less palatable but remaining edible
(2, p. 22)}. If the soil is apt to become waterlogged, the roots should
be harvested qulte soon after they are mature to avoeid the danger of rot:
Otherwise, there is no requirement to harvest the plet- gquickly. Roots
can be harvested when they are needed, when prices are high,.or when other
tasks are not urgent. Once they are removed from the ground, however, . -
they begin to rot within about two days (2, Do 23) They must be processed
or consumed rapldly or they will spoil. e .

The harvestlng operation is one -of the most 1aborlous tasks in the
production of cassava, since the roots must be dug up #nd removed from the
ground by hand. If they are not needed for food and prices if .the market
are too low to warrant the cost of harvesting, they may simply be left in.
the field, serving both as a famine reserve and as the first step in the
reversion of the land to bush vegetatlon (25 p. 187).

Cassava varieties are lelded into two main groups——sweet and bitter.
Sweet varieties are generally short-season types, maturing in six to ten
months and deteriorating if left in the ground too much longer than this.
Bitter varieties usually require more time to mature and may be left in
the ground for as long ag three or four years without deterioration. Sweet
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varieties are usually consumed as a vegetable or secondary staple, with
relatively little processing, while bitter varieties are glven more elabo-
rate proce331ng and function as a primary steple in the diet (k, p. 173).
There is a correlation, though not precise, between the sweetness and bit-
terness of cassava varieties and the amount of toxic hydrocyanic acid (HCH)
they contain. Sweet varieties, in general, are characterized by low levels
of HCN, most of which is confined to the outer layers of the roots. Bitter
varieties contain higher levels of HCN and it is distributed more evenly
throughout the root (4, p. 177). -

The processing and preparation of cassava for humen consumption has
three objectives: 1) to make it palatable, 2) to make it safe'tb eat, i.e.,
+ to reduce the ECN content to a safe level, and 3) to convert 1t 1nto a form.
- in which it can be stored for later use.

William 0. Jones, in his comprehensive study of cassava in Afrlca,
‘states that (2, pp. 29-30):

. All modern methods for processing manioc roots derive from Indian
methods, and the ancient processes are still employed in many
parts of the tropics. In Ffact, some of the tapioeca of commerce
is prepared by methods very little improved over those used in

- South America before the arrivsl of the Furopeans. The Indian
then removed the prussic acid iECEj by leaching, rotting, and
heating, or by various combihations of these processes, and pro-
duced four principal kinds of food products: meal, flour, starch,
and a stock for sauces and soups. ' -

Probably the most common form in which cassava is utilized is a coarse meal

known as farinha de mandiocs in Brazil. It is prepared by peeling and

“washing the roots, grating them into a pulpy mass, squee21ng this to express
the juices, and toasting the resulting pulp over the fire. The meal can

“he stored for several months and can be eaten dry or mlxed with water to
form a paste or porridge. A variation of this process 1nvolves prior
soaking and fermenting of the roots in water for several days, producing

~a product known as gari in Africa or farinha d'agua 1n Brazil.

. Flour is made from cassava roots by drying them in the sun or over a
© fire and pounding them intoc a powder. It can be used to make a type of

" bread or .cake., Cassava is high in starch, which may be extracted by stir-
ring grated, pressed cassava in water and allowing it to settle. The damp
starch may be sifted and roasted to convert it to tapioca. The juice that
is squeezed from the roots in making meal cen be boiled down to form a
stock for sauces or soups.

Cassava leaves may be used for consumption. An early report by Nieu-
hoff in 1813 described their preparation in Brazil (5, p. 860). The leaves
were bruised and crushed in a wooden mortar and eaten like spinach with oil
or butter. Jones (2, p. 31) states that while cassavs leaves are not an
important food in modern South America, they have become of considerable
importance in parts of Africa. He cites instances in which daily consump-
tion of leaves is as high as 500 grams (2, p. 141). Some minor uses for
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cassava include beer, which is brewed from a cagsava-cereal mixture, and
cassava seeds, which are occasionally eaten (g} p. 111).

II1.. The Appeal of Cassava as a World Food Crop

‘ The statlstlcs on werld productlon of cassava are, at best rough esti-
mates of actual production. Being grown mainly as a subsistence crop in
developing countries, cassava does not lend itself to accurate reporting.
‘The practice of harvesting a given plot of cassava over a period of years

or simply leaving it in the ground. as.a; famine reserve makes it very hard

to correlate the area ocecupied by the crop with the amount actually har-
vested annually. The extensive use of intercropping by subsistence farmers
complicates the task of gathering production data. The Food and Agriculture
Organization of the United Wations (FAO), which publishes world production
estimates based on reports from member nations, notes in its 1973 Production
-Yearbook that, while the figures given are meant to relate to fresh root
production, they may in some cases represent. cassava meal instead (6, p. Lh2).
This discrepancy would bias the reported production downward by a factor of .
approximately 2.5. .

In spite of considerasble uncertainty regarding the actual magnitude of
cassava production, it is clear that cassava's impact has been great in
places far removed from its origin in tropical America. Table 1, which
lists the average annual production of major staple crops in the period
1972-Th, gives some indication of the relative position of cassava in world
food production. .Figure 1 shows where most of the world's cassava is growm.
Over- 43 percent of the world's cassava production takes place in Africa,
followed by South America, with 32 percent of world production, and Asia,

23 percent. Brazil is by far the leading country, preoducing 29 million-tons
of an estimated world total of 103 million tons. Other major producing
countries are Zaire (11 million tons), Indonesia (10 million tons), Nigeria
(lO million tons) India (6 million tons), and Thailand (5 million tons).

Cassava is estlmated to account for between one—half and two-thirds
of tropical root and tuber vroduction (L, p. 1), and to represent a major
source of food for approximately 300 mllllon'people (Ts P 11) The impor-
tance of cassava in the diets of the inhabitants of 14 countrles with high
per capita intake of cassava is shown in Table 2, which indicates that in
some countries of Africa, cassava aceounts for more than. half of the total
caloric intake.

The main characteristics which make cassava an important food crop in
the tropics are these: 1) its yield of food energy is very high; 2) it
can be relied upon to produce food under adverse conditions which may cause
other crops to faily 3) cost of productlon is low and reguires llttle
capital; and 4) the roots can be stored in the ground until they are needed.

Yield
Pigure 2 illustrates the superiority of cassava over other tropical

staples in its ability to produce calories per hectare per year under con-
ditions .encountered in several tropical countries. Cassava's full production
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TABLE 1. ANNUAL WORLD PRODUCTION, AREA, AWD YIELD OF SELECTED
STAPLE FOOD CROPS, 1972-Th AVERAGE®

Crops World Ares Average Yield World Production
{million {metric tons/hecfa/ {million tons,
hectares ) tare, dry weight™ )} dry weight)

Cereal Grains

Wheat 220.4 1.k 31k4.5
Rice 13k.2 2.1 276.7
Maize 112.6 2.k 268.1
Millet . 68.3 0.6 ko.1
Sorghum 1.6 1.0 k2.7
Roots and Tubers
Potatoes 21.9 3.1 £8.2
Sweet potatoes 16, 2.6 41.8
Cassava 11.% 3.4 39.1
Yams 1.9 2.9 5.6

% Data from Food and Agriculture Organization (FAO), Production Year-
book 1974 (Rome, 1975), Vol. 28-1, pp. hL-TO.

a/ Conversion from fresh to dry weights based on moisture contents
in L. Nicholls, Tropical Nutrition and Dietetics (4th ed., revised by
H. M. Sinclair and D. B. Jelliffe, London, 1961), pp.’396~h00.

TABLE 2. COUNTRIES WITH NIGH LEVELS OF CASSAVA IN THE DIET, 1964-66%

Cassava as Calories per

Percent of day from :

Country Total Intake Cassava Population

(millions)
Zaire SR 58 1193 16
Congo ' 55 1184 1
Central African Rep. - ko 1057 1
Gabon L o 1027 1
Mozambique L3 . 908 - 7
Angola 34 659 5
Togo 26 590 2
Iiveria _ 26 600 1
Dahomey 20 L38 2
Paraguay 20 540 2
Ghana 18 380 8
Indonesia S 15 269 106
Nigeria : 1k : 306 58
Brazil 11 27h 81

Weighted Average i3 - . . 3Tk

TOTAL 201

% Data from Food and Agriculture Organization (FAO), Food Balance
Sheets, 166466 (Rome, 1971).
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potential is seldom actually realized since it is generally grown on
poorer land than other staple food crops. A major reason. for cassave 's
high yielding ablllty is & characterlstlc which 1t shares with other

root crops, that of high harvést index--that is, a high proportion of
the total plant weight consists of the edible portion. Of the total dry
veight of root crops, up to 60-85 percent is the edible-protion, as com-
pared to only 36 percent for wheat (8, p. 263). Another slight advantage
of cassava over most other crops is the faet that the plant is not propa-
gated from a plant part which is otherwise consumed. Thus, there is no
necessmty to reserve a portion of the harvest for planting the. next
season's crop, .as is“the case with the cereal grains, potatoes, and yams.

Relisbility

Cassava is prized for its ability to produce high yields under
adverse conditions. TIts ability to thrive on impoverished soils is valu-
able in systems of shifting cultivation because it enables the farmer to
harvest one or two additional crops after the land which he has labori- '
ously cleared would otherwise be exhausted. Where the 50ils have bheen
depleted by almost continucus cultivation, cassava produces economic
yields where other crops fail. The ability of the plant to recover from
drought makes it an "insurance crop" in areas where rainfall distribution
is uncertain. Cassava is relatively free of devastating disease and
insect problems-alt may be damaged but is seldom completely destroyed.
Its freedom from damage by the mlgratory Afrlcan locust has contributed
to its wide use in Africa (2, p. 23).

Cost of Productlon

The cost of cassava production is variable, depending on the condi-
tions under which it is grown, cost of labor, and intensity of cultiva-
_tion. The main costs under traditional systems are family labor and land.
The opportunlty cost of the labor is usually low and the opportunity cost
of the land may be close to zero, since cassava may be the only crop that
" will thrive on 1t. Bruce F. Johnston, in his study of the food economies
of West Africa, complled a cost-of-production ‘hierarchy in which only

- plantains had a lower cost of production than cassava in terms of cost
'per pound and ‘per 1000 calories (9, p. 1Lh4)}. Table 3 compares the: pro-
duetivity of several African crops in terms of their yield of FAO "wheat
equivalents" per hectare and per man-hour. Cassava has the advantage
_over the other African crops both in terms of product1v1ty per unit of
area and per unit of labor.

Storage in the Grbund

The farmer gains flex1b111ty in his‘'use of the crop" by being able
to store it simply by leaving it growing in the field. The labor of
harvesting is great, but it can be spread over a long time. The harvest
can be completed when other tasks are not pressing. The unharvested
plot is a source of food if other crops fail and a source of cash if
prices rise in the market. This practice of storing cassava as the
standing crop in the field cannot be followed if soils are poorly drained.
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TABLE 3. RELATIVE RETURNS TO LABOR OF SELECTED AFRICAN CROPS®

: Yield in Kilograms
Crop Labor Input of Wheat Equivalent

(man~hours/hectare} (ke./nectare}  (kg./man-hour)

Cassava :1 ‘ 1870 3285 1.75
Sweet Potato : 1160 182L 1.58
Maize 900 1340 1.40
Millet 500 - 650 1.30

* Data from C. Clark and M. Haswell, Economics of Sub51stence Ag;l- '
culture (London, 196&) p. 81,

It should also be noted that it occupies land whieh could be used for
production unless it would otherwise lie idle. But if cassava is the
last crop in the sequence of rotation before the land is to be abandoned,
this may well be the case.

Disadvantages of Cassava

The most commonly voiced criticism of cassava is that its protein
content is low, making it a poor food from a nutritional standpoint.
Table 4 compares the composition of commonly consumed staple food crops
and shows that cassava is indeed low in protein, although it compares
favorably with the cereal crops in vitamin and mineral content. Cassava,
eaten as the sole source of food, does not constitute a desirable dlet
but neither do most other foods..

The presence of HCN in cassava must be considered one of its disad-
vantages, although it has been widely consumed for centuries with rela-
tively few problems of toxicity. The technlques that have evolved for
preparing cassava are essentially effectlve in meking it safe to eat ,
but instances of acute poisoning from eating cassdva &re not: unknown ,
and chronic tox1clty from long-term, heavy consumption of cassava is
sometimes manifested in the form of goiter or certain neurological dis~-
orders (10, pp. 28-34). This problem could become increasingly signi-
ficant if cassava is more widely consumed and could be g barrier to the
development of new markets for cassava.

The rapid post~harvest deterloratlon of cassava has probably been
s serious constraint to its transition from subsistence to commercial
production, making it difficult to market fresh roots at any distance
from their point of production. The poor storage gualities of the crop
are very inconvenient for industrial processing, since it is not feasible
to maintain a few days' supply of raw material for the processing plant.
Cassava, when left in the ground for long periods, gradually loses quality
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and increases in disease susceptibility, as well as occupying consider-
able land area. If the means of processing the crop rapidly into a
more easily stored form are readily available, this problem is less
serious. '

Cassava'’s role among low—lncome populatlons is that of the cheapest
starchy staple available. It is not a highly preferred 1tem in the diet
. and its consumption tends to decline as incomes rise (ll, p. 158). Out
. of enthusiasm for the impressive agronomiec qualities of the erop, this
fact has sometimes been forgotten.

LII Sy Céssava Production and Utilization in Brazil

Wlth ‘an area of approximately 3.3 million square miles, Brazil
(Figure 3) is the world's fifth largest country, ranklng just behind
the United States of America in size. . Tts population in 1973 was estl—‘.
mated to be 101 million, with an annual growth rate of 2.8 percent (6,
p. 15). Urbanization of.the Brazilian population is taking place at a.
rapid rate, as shown in Figure L4, From 1940 to 1970, while the rural
population increased by L6 percent, the urban population grew by 310
percent, accounting for T5 percent of the nation's total population
increase during the three decades. Brazil's population is now 56 per-
cent urban. o '

Brazil's Major Economic Regionsl/

Brazil was officially d1v1ded into the flve regions shown in Figure
3 (North, Central-West, Northeast, Southeast, and South)} in 1969, A
brief description of these five reglons follows, emphasizing population,
climate, and actual’and potential agricultural sctivities. The maps in
Figure 5 illustrate the major natursl features, agrlcultural act1v1tles,—
and population distribution of the country. ;

Horth

The North is the largest and most sparsely populated of Brazil's
major regions, comprising 42 percent of Brazil's area but only about
4 percent of its population. It is composed mainly of the Brazilian
Amazon, the world's largest rain forest, and its population is concen-
trated mainly along the Amazon and its tributaries. The elimate is
characterized by high rainfall and a lack of seasonal variation in tem-
perature. There is a short winter dry season in the eastern part of
the region, while the western areas experience high rainfall throughout
the year. The major economic activities of the area are extraction of
forest commodities {rubber, Brazil nuts, oil plants, and wood), cattle
raising of an extensive nature, and subsistence farming. Most soils of
the North are subject to rapid loss of fertility when cultivated, and

l/ Description’ of Bra211's regions is based ‘mainly on R. M. Paiva,
S. Schattan, and C. F. Trench de Freitas, Brazil' g Agriculturasl Sector:
Economic Behavior, Problems, and Possibilities (880 Paulo, 1973), pp.
277-408.
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| FIGUKE 3. BRAZIL'S REGIONS, STATES, AND MAJOR CITIES
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the extent of land well suited to agriculture, using presently available
technology, is small. The North's crop production, both total-and per
capita, ranks lowest among Brazil's regions, and takes place mainly in

the area near Belém. Txploitation of this region's resources to a greater
extent will depend on the capital and technology needed for successful
cultivation of its soils, and the infrastructure necessary for marketing
and transporting its potential products.

Central-West

This region is also sparsely settled and little developed, with 22
percent of Brazil's area but only about five percent of its population
and three percent of itsincome. The region has two clearly defined
seasons, with the dry season lasting four to six months. The most wide-
spread natural vegetational type is the cerrado or savanna, with some
areas of tropical forest as well. The moszt important agricultural acti-
vity is cattle raising, although .lack of feed during the dry season seri-
ously limits the productivity of this enterprise. ILarge vortions of this
region have a climate favorable for agriculture, but fertile scils are
relatively rare. Most of the region's fertile land and most of the farms
are located in the southern part which is favored not only in climate
and topography, but - also with relatively easy access to. consumer centers
such as S8o Paulo. In 1960 the nation's capital, Brasilia, was estab-
lished in this region. New roads.from the capital to Belém and Acre
have led to fairly rapid development of parts of the region. -

Northeast

The Northeast comprises 18 percent of Brazil's total area. It is
the least wealthy region, with 30 percent of the country's population
but only 14 percent of its income. Family food budget surveys in the
early 1960s indicated that the proportion of the population receiving
inadequate diets was substantially higher in' the Northeast than in the
Southeast or South {(Table 5). A coastal belt on the eastern edge of this
region receives adequate and regular rainfall, but precipitation decreases
towards the interior. A large central area of the Northeast is subject
to semi-arid conditions and occasional disastrous droughts, which have
caused large-scale migrations out of the area. The coastal region
supports production of many crops, particularly sugar cane and cocoa in
large plantations. The interior. is characterized by cattle raising and
production of short-cycle food crops, usually using relatively primitive
methods. The semi-arid regions of the Northeast are plagued by high
population density, periodie drought, and relatively poor prospects for
improved agricultural production.

Southeast

This is the most highly developed and populous of Brazil's major
regiong. It comprises only about 11 percent of the country's area, but
has 43 percent of the population and generates 62 percent of its income.
The Southeast's population is 73 percent -urbanized, compared to 56 per-
cent for Brazil as s whole. Agriculture is highly diversified in the
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TABLE 5. ESTIMATED PROFORTICN OF BRAZIL'S POPULATION: WITH
DAILY PER CAPITA INTAKE OF LESS THAN 2&50 CALORIES* ’

(Eercent)
~ Region o Total Urban Rural
BRAZIL 38.5 53.7 - . - 311
Northeast _ Corsa 75.8 : 755
Fast .. 3.6 . s2.5 . 316
South L 28,8 - 4o o | ‘_2:,..8

# Data from Gebulio Vargas Foundation, Food Consumption in'Braéil&w
Family Budget Surveys in the Farly 1960's (Rio de Janeiro, 1970), p. 15.

-

Southeast, with both highly sophisticated and traditional agricultural !
enterprises. The climate features = dry season ranging from one or two
months to five or more months in areas bordering the dry Northeast.

The coastal belt features dense, humid Amazon-like forests, while a
savanna-like vegetation prevails toward the western border. In the
southern part of the region, considerable seasonal variation 1n tempera-
ture occurs, and frost is an occasional hazard to coffee plantatlons at
higher altitudes. Much of the eastern part of this region Was the site
of Brazil's first intensive coffee production and the natural fertility
of the soils in this area has largely been exhausted. The most promising
areas for production 1ncreases are southeastern Minas Gerals and the -
gtate of S30 Psulo. ) -

South

Although the South is the smallest ‘of Brazil's flve regions, 1t is ..
larger than any western European country. It is the home of approx1mately
18 percent of the country's population and comprises about T percent of -

" its total area. The populatlon of the South is mostly of European orlgln.—
Agriculture is very diversified, featuring both modern ‘and traditional
farming methods. In the southern part of this region, low winter tempera-
tures restrict the productibn of some tropical crops and occasional severe
frosts occur in Paranf. Therée is no prolonged dry period in most of the
South, although short periods of drought occur in summer. The climate
and fertile soils of the South favor the production of meny temperate
cropsg, such as vheat, soybeans, and potatoes, as well as coffee, corn,
beans, and rice. ZExtensive grasslands. support herds of well-bred cattle
and sheep. Northern Paranf possesses highly fertile soils and is Brazil's
most femed agricultural area. The region's prospects for. increased pro-
duction are thought to be extellent;, due to adequate topography, fertile
soils, vast new areas in the west, and a favorable climate except for
occasional frosts in Parand.,
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' Land Distribution

The distribution of farmland in Brazil is not equitable (Figure 6).
Very small holdings account for 32 percent of all farms but only one
percent o6f‘ares being farmed, whereas large holdings account for three
percent of all farms and 53 percent of area farmed.

Cassava Production
Estimated cassava produeﬁion in Brazil rose from 13.5 million tons

in 1953 to 33 million tons.in 1973, with most of the inerease being due
to increased areas of production rather than to higher yields. The area

devoted to cassava production doubled during the two decades, while yields . =~

rose by only about 15 percent.- The average yleld of ecassava in Brazil
of 15 tons per hectare compares favorably with world average yields of
approximately 10 tons per hectare {12, p. 133; 6, pp. 83-84).

‘Cassava ranks sixth in acreage and eighth in gross income of the
crops in Brazilian agrieulture (13, p. 61). Significant amounts of
cassava are produced in 81] regions of Brazil, with the highest produc-
tion in the Northeast, followed by the South, the Southeast, the Central--
West, and the North (Figure T}. Most production takes place on small
farms using traditional methods, but there is some relatively commercial-
ized productlon in the Southeast and South 1argely for the starch market
or for llvestock feed (Ih) :

Although cassava's ablllty to produce an économic yleld under adverse
conditions has been stressed, it is subject to attack by a number of
insects and diseases which prevent it from realizing its full yield poten-
tial. Among the important diseases are angular leaf 3spot, browm leaf
spot, leaf and stem rust spot, common mosaic, cassava root rot, and bac-
terial wilt, the last mentioned of these causing very serious losses
wherever it occurs. Among the insects known to cause damage to cassava
in Brazil are stem borers, weevil borers, hornworms, ants, leaf cutters,
and spider mites (13, pp. 62-63).

"Cassava in the Diet

Although cassava is estimated to account for approximately 11 per-
cent of all calories consumed by Brazilians, there are pronounced dif-
ferences in the amount consumed by various segments of the population.
From Figure 8, which depicts consumption of fresh cassava and cassava
flour by rural and urban consumers, three peints can be made: 1) Much
more cessava is eaten by rural than urban consumers. 2) The decline in
consumption with rising income is less pronounced than might be expected.
3) It appears that an increase in consumption of fresh cassava oceurs as
incomes rise in urban areas. There are important regional differences
in cassava consumption. Figure 9 shows that consumption of cassava is
much higher in the Northeast than the rest of Brazil and that almost all
casaava consumed in the Northeast is in the form of flour. The South,
on the other hand, is characterized by relatively little cassava consump-
tion, and by a preference for fresh roots over flour.
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FIGURE-S RELATIVE IMPORTANCE OF VERY SMALL FAMILY SIZED MEDIUM

. AND LARGE FAB“asﬁ/ IN BRAZIL 1960*

Percent of Farms' B o Percent of Area

A

el

% Sourcer IntermAmerlcan Commlttee for Agrlcultural Development
Iand Tenure Conditions and Socio-~Economic Development of the- Agrlcul-
tural Sector: Brazll (Washlngton D.C., 1966) p 98. R

g/ Very small: farms of a 31ze 1nadequate to give full—year employ-
ment to two people; family sized: farms which provide full employment
for two to four people, medium: farms which provide full employment for
L-12 peoples large. . farms which prov1de full employment for more than
12 people. :

The contrast in relatzve consumptlon of cassava. among income groups

is more striking when, expressed in terms of calpries derived from cassava ‘7

as a percentage of total calories consumed. In this respect, cassava
declines in importance from 1T percent of total calories for lowest:
income groups to less than eight percent for the hlghest income groups.
Among the poorest segment of the rural population in the Northeast,

cassava accounts for 36 percent of calories consumed, whereas high-income -
urban consumers 1n.the South derive less than one percent of their calo=-"" =
ries from- cassava,' The family food budget surveys on whlch these figures -

are based estimated that per capita dally intake of calories varied from
1551 in the lowest income groups to over 3800 among the most wealthy
consumers. If these findings are correct, it would appear that as incomes

rise, consumers increase their expendltures on other foods without signi- "~

ey

flcantly decreasing thelr cassava consumptlon (15, pp. 16-18, 75-TT).
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' FIGURE 7. BRAZIL'S REGIOWAL CASSAVA PRODUCTION, 1970% |
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 Brazil's Agricultural Sector: Feconomic Behavior, Problems, and Pogsi-
bilities (S&o Paulo, 1973), p. 292.

Other Uses

A significant proportion of Brazil's cassava crop is fed to live-
stock. Truman P. Phillips, in his extensive study of cassava utiliza~
tion and potential markets, cites estimates which indicate that as high
as 47 percent or even 63 percent of Brazil's production is used for this
purpose (1, pp. 85-86). Some cassava is utilized in starch production,
but it must compete with several other sources of starch, particularly
maize, and the market for cassava as starch has not expanded in recent
years (1, p. 86). A small proportion of the crop is exported, mainly
to the United States and Western Europe, but Brazil's performance as a
cassava exporter has been very erratic (Figure 10) despite a rising
worldwide demand for cassava products.. This may be due to Brazil's
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WURAL AND USBAY AREAS OF BRAZIL, EARLY 1960s®
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FIGURE 9. REGIONAL PER CAPITA ANNUAL CONSUMPTION OF FRESH
CASSAVA AND CASSAVA FLOUR IN BRAZIL, 1960%
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# Source: Getulio Vargas Foundation, Food Consumption in Brazil-—-

Family Budgeﬁ Surveys in the Farly 1960's (Rio de Janeiro, 1970). pp.
198 200

inability to provide a dependable supply of cassava products at competi-
tive prices on the world market. Domestic prices for cassava products

are freguently higher than export prices and are less demanding in gquality
requirements (1, p. 90).

1V. Potentisl for Increased Cassava Production in Brazil

Increased Ares

The area used for cassava production doubled in the two decades from
1953-73, rising from 1.1 million to 2.2 million hectares (6s pp. 83-8h4;
12, »o. 133), This trend is 1likely %0 continue as new land is brought
into production. The ability of cassava to thrive on peor soils can be.

exploited on new land of marginal quality as well as long-cultivated land
of low fertility. '

Inereased Yield
Desplte its outstanding ability as a rellable producer of food caloﬂ-'

ries under marginel conditions, cassava has been somewhat neglected by
researchers until recent years. Far more attention has been paid to crops
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either grown in the developed countries or grown for export to the devel-
oped countries than to the staple food crops of the tropics. Figure 11,
a comparison of actual and potential yields of some major staple food
crops, emphasizes the extent to which cassava's potential has yet to be
realized, as well as the tremendous gains that can be made through
research., Great progress can be made not only by improving the way the
crop is grown but also by changing the plant itself through selective
breeding. Cassava research has been stepped up in the past decade.
Research on all aspects of cassava production is now being carried out

at several tropical research facilities. Major emphasis is being placed
on ¢assava at the International Center for Tropical Agriculture (CIAT)

in Colombia, the International Institute for Tropical Agriculture (IITA)
in Wigeria, the University of Bahia in Brazil, and the Central Tuber
Crops Research Institute in India.

Production Practices

Studies of cultural practices in cassava production indicate there
is room for improvement over traditional practices in many instsances.
One example of this is the potential for yield increases through higher
plant populations. A CIAT study of the effect of plant population on
yvield (Figure 12) indicated that the plant spacing commonly used by
farmers, giving a population of approximately 10,000 plants per hectare,
" may be too low for optimal yields.: The yield of marketable roots in
the CIAT test was somewhat higher-when a population of 20,000 plants
per hectare was used. When the population was increased to 40,000 plants
total yield increased, but the effects of crowding resulted in a high
percentage of roots too small for marketing. Undoubtedly the optimal
plant population will be found to vary sccording to other production
practices and variety grown, but agronomlc research is needed to clarify
the relstionships. Increases in yleld can also be expected with the
mechanization of land preparation, the use of chemical fertilizers, and
the application of insecticides. These inputs will be used to a very
limited extent in the subsistence farming sector, but are being used to
an increasing degree on commercial farms.

Disease-free Planting Material

In crops that are propagated with vegetative plant parts, such as
tuber pieces or stem cuttings, a major production problem is the diffi-
culty of maintaining disease-free planting material. In cassava, certain
viruses and bacteris can be transmitted through the stem cuttings, thus
perpetuating and spreading the diseases they cause. One of the worst of
these is ecassava bacterisl blight, which causes such serious losses that
1land has sometimes been taken out of cassava produciion because of it.

To break into the cyele of transmission, CIAT has developed a scheme
designed to insure the production, multiplication, and dissemination of
digease<free planting meteriel. This system, coupled with the eradica-
tion of the pathogen from infested fields, could significantly reduce
losses from this disease (16, p. 83). Programs like this are very diffi-
cult to implement among subsistence farmers and would require that the
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FICURE 12, BFFECT OF PLANT POPULATION ON TOTAL ARD MARKETABLE
YIELO AT LA ZAPATA, VALLE, COLOMBIA, 1973% |
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FIGURE 13. YIFLD PERFORMANCE OF SEVEEAL CASBAVA VAHZETIES AT CALI CELOMBIﬁﬁ 1973%
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BraZ111an government take more than its usual interest in cassava pro-
ductlon but could have significant benefits if given the necessary
financial and technlcal support accompanled by the necessary extension
efforts.

Impréved Varieties

‘The scope for increasing cassava yields through plant breeding seems
tremendous. Figure 13 compares the yield performances of several varie-~
ties tested at Cali, Colombia. One variety in the test produced L6 tons
per hectare, over four times the world average yield, on relatively
infertile soil with the use of limited inputs. In the cassava germplasm
collections assembled at CIAT and ITTA, variability has been identified
in almost all characteristics examined. This variability gives breeders
the opportunity to manipulate genetlcally ‘diverse material into more
desirable combinations.

An "ideal" cassava plant has been envisioned by cassava researchers.
This plant would have a structure designed to photosynthesize at maximum
efficiency and an enhanced ability to translocate the products of photo-
synthesis rapidly to the.roots. The components of this "ideal™ plant
include an optimal- ratio of leaf area to ground area, a long life for
individuzl leaves, and at least nine swollen roots.

Although cassava is prized for its relative freedom from devastating
pests and diseases, it is subject to sufficient pest and disease damage
to keep its yields significantly below potential levels. A major thrust
of breeding programs is to identify resistance to the major insects and
diseases affecting cassava and to incorporate it into new varieties.
Resistance to most cassava pests and diseases has been identified either
in cassava itself or related species with which cassava can be crossed.
The use of resistant varieties will have special importance to subsis-
tence farmers who often do not have the means to obtain and utilize con-
trol measures that require purchased inputs.

V, Prospects for Improving Storage and Utilization of Cassava in Brazil

Considering the huge production potential of Brazil and the likeli-
hood of raising cassava yields through breeding and research, it appears
that the future role of cassava as a food resource of Brazil may be
defined and limited by storage and utilization rather than production
problems. » A significant expansion in its role could be envisioned if
the crop could be stored and processed easily and consumed in more nutri-
tious, safe and preferred forms. The projectlons for 1980 made by
Phillips (l9 p. 90) indicate that Brazilian demand for human food will
then be sbout 1l million tons. Projections of 1980 production range from
‘40 million to over 50 million tons. One of the best ways to take advan—
tage of this production is to feed more cassava to livestock, and ways:
to accomplish this should be explored. Iastly, the prospects for increas-
ing the volume of cassava exports should be considered,
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_ Storage

The flexibility of the system for marketing and processing. cassava
tends to be limited by the extremely short storage life of fresh roots.
For the subsistence farmer who can simply leave the plants growing and
‘harvest roots as they are needed, this limitation is of little conse-
quence, except for the gradual loss of quality and the otherwise unnec-
essary occupation of land by the standing crop. As attempts are made
to commercialize the crop, the necessity of transporting the roots to
; distant markets and maintaining their. quality until they are sold makes
_short storage life a serious constraint in marketing fresh roots. Stor-
. age problems. are .also inconvenient for any system involving central
processing, for it ig not feasible to maintain even a few days' supply
of roots at the processing plant. The .storage life of cassava roots may
., be increased from the present three to five days to as long as one to
three months by using a structure similar to the Furopean potato clamp,
in which a pile of 300-500 kilograms of roots is surrounded by a layer
.. of straw and .covered with soil in a 10-15 centimeter layer. If the pro~
. cess is successful, which depends to some extent on the external environ-
. ment, the roots undergo a "euring" process, giving them a much longer
shelf life than fresh roots. Another method of prolonging cassava's
. storage life is to pack roots in boxes with rice hulls, sawdust, or
similar material surrounding them (17, pp. 45-L7). The wide ranging
genetic variability in the cassava germplasm collections lends itself
to solving some of cassava's post-harvest deterioration problems through
- plant breeding.

Utilization

As Human Food

The expanded use of cassava as human food can be enhanced by solving
problems related to nutritional guality, toxicity, and preference by con-
sumers, The most severe criticisms of cassava have often been directed
at its low protein content, and a number of possible remedles for this

,shortcomlng have. been attempted or. suggested-

l) The use of cassava leaves. Cessava leaves contain h 7.5 percent pro-
tein on a. fresh-weight basis and are eaten quite widely in some countries,
but not in Brazil (2, p. 10, 31).  In rat feeding trials, cassava leaf
meal from sweet varieties was found to be .a good supplement to a cereal-

. based diet at levels of up to 6. percent of the total dlet (18, pp. 61-65).

12) Proteln-enrlghed cagsava flour., ‘Feagsibility tests have been made in
 Brazil to assess consumer acceptance  of cassava.flour .fortified with pro-
tein from various sources. Roasted flour enriched with soybean protein
was readily accepted by the consumers who.sampled it (1; pp. 84-85) and
more extensive trials are being conducted.” It seems questionable, however,
whether a product of this kind will significantly improve the protein

. intake of the .poorest segment of the population, sinece it reguires central
processing and will necessarlly‘be,more expensive than nonfortified flour.
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3} Cassava as an ingredient in composite bread flours. Cassava flour
in a composite m1xture based on wheat flour can be used in proportions
of up to about 20 percent without having drastic effects on the baking
quality of the mixture. By law, all bread sold 1n Brazil must contain
a small percentage (one to three percent) of cassava flour (1, p. 22).
This is a good import-substitution policy, but is not likely to change
the situation of the poorest segment of the populatlon.

L) Csssava as a substrate for producmng fungal protein. - The productlon
of a falrly high-protein product based on the fermentation of cassava:

by a fungus, supplemented by an inorganic nitrogen source, has been.accom-
plished experimentally, but the efficiency of conversion was low and ‘the

~ incidence of contamination by undesirable micro-organisms was high. The
prospects of obtaininglfrom this process a product of acceptable texture,
taste, and price, using village-level technology, are considered poor

(12, pp. 179-194).

5) Breeding for higher protein . content. Farly efforts in Indonesia to
breed cassava varieties with relatlvely}uéﬂlproteln content were unsuc-—
cessful (20, pp. 107-112)}. Recently, 'some cassava varieties with higher
than average protein levels have been identified. The variety "Llanera"
has two to three times the average proteln content (21 p. 31). However,
the protein in cassava tends to be- poorly balanced and to have low.

- digestability (1, pp. 127-128). : : :

Each of the proposgals for solving the protein-deficiency problem
of cassava suffers some limitation in terms of quality, cost, or accept-
ability. The prospects for molding cassava into a food which, eaten
alone, satisfies all nutrient reguirements, are poor as they are for most
cther food crops. This doss not detract from its value as a supplier of
energy.

_ The presence of HCN in cassava is con51dered a potential barrier

to its expanded utilization and was the subject of an interdisciplinary
workshop held in London in 1973 (I) More research is needed to estab-
lish safe levels of HCN for human consumption and to evaluate existing

. and potential methods of HCN removal. Environmental effects have a

. large but poorly understood effect on the HCN content of given varieties,
) maklng toxicity” ratlngs more difficult to obtain. ‘Although no cassava
varieties with zero levels of HCN have been identified, it does appear
feagible and pract1cal to breed for low levels of HCN. A potential draw-
back of this approach is the possibility of increased susceptibility to
insects or diseages in less toxic varieties. HCN level is not believed
to be a factor in insect resistance, but its effect on dlsease re51stance
.remains unknown (22, pp. 38*39) ‘

As Domestic”Livestogk Feed

) VMeat production in Brazil nearly doubled from 1948-52 to 1971 (1,

p. 86). Exports of beef have climbed from 29,000 tons in 1961 to 115,000
tons in 1971 (23, p. 194). Brazil's cattle population in 1970 was: esti-
mated at T8-98 million head, or about the same number as the human
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~ population. Despite the size of the cattle herd, the annual per capita

" meat output was only 18 kilograms, reflecting the generally low level

of technology employed in beef production. A primary reason for the low
productivity of the cattle herds is the seasonal weight loss that occurs
during the winter months. The Brazilian government is anxious to '
incresse meat production to satisfy rising domestic demands and also to
increase exports to a foreign market that is expected to expand (23,

pp. 183-197).

A significant and increasing proportion of Brazil's cassava crop
is presently being fed to livestock, usually in the form of fresh roots
or as the whole plant which has been put through a hammer mill (13, .
61). This use should continue to increase at least as rapidly as llve~
stock production increases. In the production of beef with relatively
extensive methods, there is a place for increased feeding of cassava asg
a relatively cheap supplement to seasonally inadequate pastures. In
hog production and more intensive beef production enterprises which have
developed in the South and Southeast, cassava can be used to advantage
as an energy-supplying component of compound feeds.

In compounded feeds, cassava plus a protein supplement can be used
in place of cereal grains. The percentage of cassava that can be used
economically depends on the relative prices of cassava, protein supple-
ment , and cereal grains, and on the needs of the class of livestock
being fed. The use of cassava tends to be most attractive economically
for feeding animals that do not have s high protein requirement, such
ag pigg being fattened (gkj p. 11). The effects of changing cassava
and protein prices on the composition of a least-cost pig ration in the
Netherlands are shown in Figure 1li4. In swine-~feeding experiments at
CIAT, rations containing up to 60 percent cassava were used. At this
level, the performance of the animals declined unless the diet was well
supplemented with methionine, an amino acid in which cassava is particu-
larly deficient. Tt was suggested that the use of cassava in pig rations
becomes economical when the cost of an 65 percent cassava meal:1l5
percent soya mesl mixture is cheaper than the cost of corn. CIAT is
also experimenting with swine feeds based on cassava silage plus a pro-
tein supplement. Preliminary results indicate that this may constitute
a desirable ration. To eliminate the need for a protein supplement in
cassava-based rations, the fungal fermentation processes originally aimed
at human food technology are being examined more closely. The problem
of contamination by undesirable organisms in the fermentation process
may have been solved by the use of a species of Aspergillus which grows
at temperatures of about 50 C., too warm for most contaminants. This
process, developed in 1973 and now being tested on & pilot-plant scale
at CIAT, has promise of producing a 15 percent protein livestock feed
at low cost, using village-level technology (ggj pp. 11~13).

Cagsava may also be used in cattle feeds, but usually at a lower
level then in swine rations. In the Netherlands, it is fed mainly to
mature cattle at a maximum rate of 10-20 percent in the diet (26, p. 20-
21). Cassava is also fed to poultry and rabblts as a component of com-
pound feeds (1, pp. 52-53).
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FIGURE 1h. EFFECT OF CHANGING PRICES POR CASSAVA OR FROTEIN SUPPLEMERT
OF THE COMPOSTTION OF LEAST-COST FIG RATIONS IN THE NETHERLANDS®
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The development of a compound feeding industry which utilizes cassava
is most likely to oceur where livestock production and cassava production
are relatively sophisticated and commercialized and where there is a large
market for livestock products. These conditions are most prevalent in the
South and Southeast. T .

As Livestock Feedwfof'Eprrf

Until quite recently, very little cassava was used in developed coun-
tries as livestock feed, The extensive usge of cassava in compounded feeds
began in Furope in the early 1960s when the Common Agricultural Policy of
the Buropean Economic Community (EEC) was implemented, The EEC price
policy has maintained the price of cereal grains at levels of from 48-T7
percent higher than the world market price (7, p. 20). This, coupled
with relatively liberal policies toward the entry of protein supplements
and cassava products, made it profitable for feed compounders to import
large amounts of cassava, particularly into the cereal importing countries
of Germany, the Netherlands, and Belgium. EEC imports of cassava have
risen rapldly,_reachlng 1. 9 million tons.in 1973 (1, p. 43). The bulk of
'these imports originate in Theiland, whose expovts rose from-.4 million
tons in 1962 to over 1.4 million tons. in 1973, earning some $75 million
in foreign exchange {27, pp..52- 53)

Cassava in Thailand is grown exclusively as a cash crop. Human con-
sumption is negligible, although it is used to a certain extent for domes-
tic industrial purposes. It is sold by farmers to operators of small
processing plants in which it is cut into irregularly shaped chips and
spread over large concrete floors for drying. It is then s0ld to the
operator of a somewhat larger plant, where it is pressed into pellets
through & process of extrusion under pressure through holes in a metal
die. The resulting pellets are about 1 centimeter in diameter and 2 cen-
timeters long. There are approximately 90 pelleting factories and about
500 chipping and drying factories in. the .country.. Of the pelleting fac-
tories, approximately 25 percent use machinery of Furopean construction
and are operated by German exporters, with the remainder being locally
operated. Pellets produced by the European machines are considered better
in quality and receive a higher price than "native" pellets (28, pp. 31-36).
36). The major complaints lodged against the Thai products are that their
starch content is too low, they are adulterated with sand and other foreign
material, and they are often contaminated with bacteris and molds (29g
p. 121). Still, the European buyers continue to purchase more of them
each year.

Prices paid to farmers for fresh roots have been kept low, never
more than $20 per ton, and usually closer to $10-12 per ton. The price
of pelleted cassava at dockside in Thailand has ranged from $35-k0 per
ton in 1970 to as high as $75-80 per ton in 1973. When shipping costs of
approximately $14-19 per ton are esdded, the cost of the pellets delivered
to Buropean ports has been in the range of $60—95 per ton (1, pp. 102-105;
30, p. 125; 31, pp. 3-7).
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Future demand for cassava in the EEC will depend on several factors:
1) world cereal grain prices, 2) future policy toward importation of
cereal grains, cassava, and protein supplements, 3) further expansion
of demand for livestock products, 4) expansion of the compound feedlng
industry. and 5) wmlllngness of feed compounders to use more cassava 1n
the feed formula whepn it is economically practical for thein to do so—-
this may depend on the ability of exporters to supply a high quality
product on a dependable basis. Phillips has made projections indicating
that the demand for cassava in the EEC in 1980 should lie between 3.5
and 9 million tons, an inerease of from two to six times the 1970 levels.
He speculates that the current high feed grain prices may lead to the
use of cassava in other developed countries. Japan, for example, would
find it profltable to import up to one million tons of cassava annually
if import barriers against it .were removed. It may be economically
attractive to import cassava into certain sreas of North America which
happen to have good port facilities and are distant from domestic grain
production. Another potential market for cassava as livestock feed is .. ..
Eastern Europe Where feed. grains are .deficient and livestock production.. . .
is being empha31zed (32, pp. 16-18).

The ablllty of Thalland to continue to dominate a greatly expanded
world markKet for cassava is somewhat doubtful. Thai processors and
exporters expect to be able .to provide about two million tons of tro-
cessed cassava by 1980 (1, p. 99). If EEC demand reaches projected
levels, this market alone will offer significant opportunities for other
cassava producing countries to increase their exports. It has Dbeen esti-
mated that in order to enter the world market, the exporter must be able
to provide pellets at an end-user price of $9O 95 per ton, which, given
the 2.5:1 ratio of fresh roots to finished product, requires that pro-
%uct10n6and processing costs not exceed $16-22 per ton of fresh rcots

1, p. 63)

With such enormous production potential, there is little question
of Brazil's ability to produce enough cassava to capture a large share .
of the future world market. Phillips' projections of Brazil's 1980 pro-
duction indicate a surplus of 16-27 million tons after demands for human
food and domestic livestock feed are satisfied. Converted into pellets, .
this surplus would yield about T7-11 million tons (1, p. 90).

0f crucial importance to establishing an expanded export market will
be the ability of Brazilian exporters to provide a dependable supply of
high-quality product at a competitive price. The erratic pattern of
Brazilian exports of cassava products during the 1960s, when the EEC .
market for cassava was steadily increesing ir volume, would suggest that L
the present marketing system is unable to respond effectively to world
demand (Figure 10). From 1964-71, Brazil has exported cassava in the
form of chips to Western Furopean countries each year, mainly from the
port of Santos, near Sdo Paulo. The amount exported has ranged from
3,000 to 41,000 tons per year, and prices have ranged from $L2~57 per
ton (l, pp. 8T7-20). These prices are competitive with cassava products
from Thailand, but the amount supplied at these prices has not been
steady. The 1mportance of cassava in the diet of Brazilians results in
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competition between domestic demand and export opportunities, and it
will be difficult to establish and maintain foreign markets unless the
cassava produced for export can be somewhat insulated from wide fluctua~

.‘,:tlons in -domestic prlces. This could conceiveably be accomplished
Luthrough such means as 1) productlon on. the basis of contracts among

:growers, processors, and’ exporters, 2). productlon and processing on coop-

,K.eratlves having agreements’ with exporters, 3) production and processzng

on large plantatlons or h) government support of exports.h

For shlpplng and handllng in 1nternat10nal trade pellets are the

.T‘preferred form,: although chibps are satisfactory for the domestic trade

- in livestock feed. . Chipping and drying may be accomplished on a small
scale with only'a-few,hUndré& dollars in capital investment, but pel-
letizing operations are more heavily'caplfallzed * An economic study by
the Tropical Products Instltute arrived at estimstes of approximately
$225,000 and $350,000 as the total costs of plants capable of producing
h900 tons per shift per year and: 9800 tons per shlft per year, respec-

" tively (33, P 26-27).

The best prospects for developing_a large industry based on cassava
exports as livestock feed seem to lie in the South and Southeast, where
cagsava is grown on a commercial scale, where it is less important as a
human food than in the Northeast, and where fairly well developed port
facilities exist. The expansion of the industry in the Northeast would
face wore difficulties in terms of infrastructural needs as well as more
competition with the market for human food. An active role by govern-
ment, however, could substantially enhance prospects for the Northeast.

Anothey Potential Market

Before drawing any conclusions asbout cassava's fubure role as a food
resource in Brazil, one potentially important nonfood use should be con~-
sidered. There is considerable interest in the widescale production of
cagsava for the purpose of ethyl alcohol production. Brazil has been
particularly hard-hit by high oil prices in recent years since most of
its ©il is imported. Cassava starch can be fermented to produce ethyl
alcohol. This was done on a commercial basis before World War II; cince
then, sugar has been the primary raw material for this purpose. To
stretch its supply of gasoline Brazil iz now blending it with 15 percent
alcohol for certain industrial uses, such as steel smelting, and an auto-
mobile engine designed for the combustion of alcohol is being designed
(34, p. 41T7). The renewed interest in cassava as a source of alcohol
stems from the urgent need to substitute for petroleum products, the
reluctance to cut into the foreign exchange earnings of sugar exports,
and a desire to develop the Northeast, where there is much cassava and
much poverty. A factory with a capacity of 20,000 liters of alcohol per
day has been authorized in Minas Gerais and a second large plant is
Planned in Bahia, in the Northeast (35, pp. 112-11k),



=3l

VI. Conclusion

There is great potentlal for expanding cassava productlon in Brazil,
both by expanding the area of production ahd by 1ncrea51ng yields. The
problems involving storage and utilization of cassava will probably con-
tinue to limit its future role to an éxXtent at least as great 88 those
involving production capab111ty. Cassava will contlnue to be an impor-
tant food crop of Brazil. Perhaps the most promising area in which
cassava utilization can be expanded is in the production of compounded
domestic livestock feed. Exports of cassava for livestock feed may also
. be expanded significantly, but the conditions governlng “the size of this
_ market are subject to change and Brazil's ability to supply the world
market is subject to competition with the domestic market. If the large
scale use of cassava for the productlon of alcohol as a gasollne substi-
tute becomes a reallty, casseva's role as a food resource will be sub-
~ stantially altered. = In any case, the tremendous productlon potentlal
of this erop is likely to be exploited to an increasing extent as Brazil
strives to feed its growing population and develop its economy..
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