Hunt Institute for Botanical Documentation
5th Floor, Hunt Library

Carnegie Mellon University

4909 Frew Street

Pittsburgh, PA 15213-3890

Telephone: 412-268-2434

Email: huntinst@andrew.cmu.edu

Web site: www.huntbotanical.org

The Hunt Institute is committed to making its collections accessible for research. We are pleased
to offer this digitized item.

Usage guidelines
We have provided this low-resolution, digitized version for research purposes. To inquire about
publishing any images from this item, please contact the Institute.

Statement on harmful and offensive content

The Hunt Institute Archives contains hundreds of thousands of pages of historical content,
writing and images, created by thousands of individuals connected to the botanical sciences. Due
to the wide range of time and social context in which these materials were created, some of the
collections contain material that reflect outdated, biased, offensive and possibly violent views,
opinions and actions. The Hunt Institute for Botanical Documentation does not endorse the views
expressed in these materials, which are inconsistent with our dedication to creating an inclusive,
accessible and anti-discriminatory research environment. Archival records are historical
documents, and the Hunt Institute keeps such records unaltered to maintain their integrity and to
foster accountability for the actions and views of the collections’ creators.

Many of the historical collections in the Hunt Institute Archives contain personal
correspondence, notes, recollections and opinions, which may contain language, ideas or
stereotypes that are offensive or harmful to others. These collections are maintained as records of
the individuals involved and do not reflect the views or values of the Hunt Institute for Botanical
Documentation or those of Carnegie Mellon University.

About the Institute

The Hunt Institute for Botanical Documentation, a research division of Carnegie Mellon
University, specializes in the history of botany and all aspects of plant science and serves the
international scientific community through research and documentation. To this end, the Institute
acquires and maintains authoritative collections of books, plant images, manuscripts, portraits and
data files, and provides publications and other modes of information service. The Institute meets
the reference needs of botanists, biologists, historians, conservationists, librarians, bibliographers
and the public at large, especially those concerned with any aspect of the North American flora.

Hunt Institute was dedicated in 1961 as the Rachel McMasters Miller Hunt Botanical Library, an
international center for bibliographical research and service in the interests of botany and
horticulture, as well as a center for the study of all aspects of the history of the plant sciences. By
1971 the Library’s activities had so diversified that the name was changed to Hunt Institute for
Botanical Documentation. Growth in collections and research projects led to the establishment of
four programmatic departments: Archives, Art, Bibliography and the Library.



i

‘ Pz -Wh. {‘},M PP copmns i
0\'\/ A A3 (&«wx Yosrda ‘ng L(L
Mw # . PS ;| Z.,-.._Q“,,N

B Rt <1 M.\QA‘T'-!Q“‘
cwf%’ fee e um,vwﬁg
prt A BoT0s ' Aa/ : a
7S AN Mw;ﬂt_

el Leen |,
;@L-ww«w e Wl L

POV IU PSS o
—aj—»’?&/’ o o i s me%
0/{ VKJ‘M MM' dw’““ &v j d;Ewu-
?7""“’%@7&?

/‘wa,
u«fﬂudﬁn () -
5| e M@' amer Ty
"ﬁ"f?mu s MMV\TA«@‘»

Dot s
e w

| ,QALL.M T ww».»x“

Digitized by the Hunt Institute for Botanical Documentation



The problem of the origin of
manioe

INTRODUCTION
1. Questions asked by Dr. Carneiro:
2, Where and when was manioc first demesticated,
b. Which came first, bitter or sweet manioc, and
¢. How was domestication accomplished?
These are the same guestions I put to myself when beginning the botanical
study.
2. An attempt to survey the botanical problems to:
shed /1ight on the cultural problems (of man's early history)
4 origins of
answers to questions ofifcultivated plants
lessen the confusion now extant on the proper botanical classification of
this cultivated complex.
BOTAN¥ OF THE GENUS MANTIHOT
1. Number of species of the genus is conservatively estimated as between 100
and 150 species of trees, shrubs and woody vines.
2. Distribution of native species is purely Western Hemisphere. Only species
Zxx in the 0ld World are those transported there in recent times (last LOO

years). The transported species are M, esculenta, M., Glasiovii, M. dichotoma,

M. piauhyensis, M. saxicola, and perhaps a few others, a1l used for either
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food or for latex (rubber).

Centers of distribution of the species seem tc be a) Central America,

L]
-

(including southern Mexico), b) eastern South America (with greatest

number of species in Brazil), and c¢) the eastern slopes of the Andes

near the headwaber rivers of the Amazon, Strangely, none but the cultivare
wild

(and one doubtful/species) are found in the West Indies proper, excluding

the islands of Trinidad, Tobago and other islsands in close proximity to

the South American continent.

Previous classifications of the genus.

1827--Pohl, a Viennese botanist did first study and established greatest number
of species. Made division of cultivars into bitter (M. mtilissima) and
sweet (M. aipi).

1866--Mueller, in Martius' Flora Braziliensis and in DC Prodromus, made
first revision of Pohl's work, and added a number of new species

1910--Pax and Hoffman, in Engler's Pflanzenreich,made latest extensive revision,
maintaining the bitter and sweet as distinet species.

Averaging about one revision per generation, or a little better. This being the

case, I must soon publish the next revision to keep things on schedule,

WW-I g_j -M = ij
Several botanists, in the meantime, d&ew-wrﬁmm
A mﬂ Zu «’."r-a.r.agl-

bl taxonomic division of the cultivated sp;\. Crantz was the first, in
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1766 to give a suitable name to the cultivated complex--M. esculenta, and this
is the name§/ preferred for all the plants now used as food.

Classifications of the cultivated specdes.

Zehntner, in 1919, and Ciferri, in 1938 produced extensive cultivar classi-
fications, but these made no effort to related the cultivars to the
related wild species, and further, they did not recognize the flexibility
of the cultivars, and as a result have produced an artificial and
completely uselgss classification.
PROBLEMS IN CLASSIFICATION
1. Lack of adequate herbarium materials from various parts of the distribution.
2. Bulky plants, difficult to reduce to adequate representation for museum specimens.
3. Previous lack of knowledge of the biology of the group.
He In:accessn'bility of the areas where plants grown.
THE CULTIVATED SPECIES
Descripti f the plant.
scription o plan . M MEQJ‘/J
Perennial shrubs 0,5-3 m. tall. Roots variously clavat?‘, elongated to
forshortened; pphelloderm of root easily separable from the starchy cortex;
vascular strand at center m more or less developed; [CN™] content veriable, from

cultivar to cultivar, from nearly none to very high percentages. ©Stems either

straight and unbranched or variously inclined and much branched, with usually
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quite prominant leaf scarsj colors vary from very light gray to dark brown,
orange or reddishj. Leaves palmately lobed, or in some cases simple, unlobed,
Flowers, as for all species of the genus, either d or ¢, or=hewmaphrodite,
monoecious or diockous.; the monoecious habit predominating; d fls discharging
pollen previous to opening of d fls, thus encouraging out-crossing between
plants rather than selfing. Seeds contained in a dry capsul, shattering on
matbarity.

Variability of sheomewimx M. esculenta

1. Couttless numbers of varieties (cultivars) maintained vegetatively. Seeds
not normally used in replanting by farmers, but when used show the effects
of hybridization, with many variations produced by the same from the same
plant.

2. Leaves variously lobed--usually 5 - 9 lobed, though one plant has pre-
dominantly one mumber (5-lobed, 7-lobed, etc.), except that there is
a reduction in number of lobes as the plant goes into its reproductive
stages, the leaves associated with the inflorescence almost invariably
reducing to either 3-lobed, or to entire, simple leaves.

3, In roots, [CN~] is extremely variable, and a good sample of the cultivars

(even in the same field) will show a straight line curve of concentrations.

ls. Local variations--in any one area, cultivars may hybridize with wild
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species, and evidences are freguent of such.
5, Movement of the cultivars--evident the plants are very nearly universal
in the world's tropics--verylikely that man has been largely responsible
for present distribution in the West Indies, Africa, and other 0ld World
tropics. Therefore, very difficult to pick up any one cultivar and
determine its origin.
6. Sweet cultivars, if we can use the evidence in HSAI, seem more widely
distributed in S. America than the bitterx, with which the sweets are
also found.
For several of the above reasons, I prefer to maintain all of the
cultivars, both sweet and bitter, as one species, though this may not be
the finaly decision when more is known about the distribution and genetics &f
the cultivated complex.
DISCUSSION OF ORIGINS
With this background, it seems reasonable to speak of not one origin,
but several. Some of the reasons are:
1. The "spirits' manioc" of the Amahuaca Indians (mentioned by Dr. Carneiro)
could be one possible source of the cultivars, BUT this plant could as
easily be mmmomExiRisxxmxxz a weedy species generated out of the cultivated

complex. There are several species of Manihot in the same category as
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t the "spirits manioc" in other parts of the distribution. These all have
the capacity of regenerating themselves in a great variety of open, or
disturbed, habitats, and all have great morphological diversity, as is
true of any of the group of plants falling under the blanket terminology
of weeds. We will have to make experimental studies of these plants--
growing them from seeds and testing the progeny for variability, for
cross-gbility with cultivars, for HCN content, etc.-~to be more certain
of their relations to the cultivars.

2. It seems likely that in each of the three centers of distribution of tthe
gemuis there may have developed varieties (cultivars) peculiar to that
region. In contrast, the cultural practices (methods of preparation of
the foods) may be the same from region to region, though the plants may
have been significantly different. The differences are caused by the
influence of the physical enviromnment, and by hybridization with local
wild species. The interplay of these envirommental forces is so complex
and the state of our knowledge of the nature of these influences on manioc
g0 incompletexidak,we cannot as yet hazard a guess as to ancestors,
points of origin, or time of origin of the cultivars.

CONCLUSIONS
A11 of the above sounds rather speculative. It is, to a poimt, though

the picture is not as black as I may have painted it., We have made quite a
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number of adequate herbarium specimens of the cultivats (some LOO in all) from
various parts of the range, have begun systematic studies of them using
computers to analyze the complex, and have projected a number of activities
which will shed light on the problems.

There is no doubt that with considerable new interest in manioc, there
will eventually be a body of knowdedge developed botanically as is now
available for maize. Countless numbers of botanists, anthropologists,
geographers, and others made it possible to decipher with a fair degree
of accuracy the complexities of Indian Corn. We must approach the subject
of manioc with the same intensity. After all, this crop is one of the worlds
greatest producers of calories, and it xssmx is from this standpoint rather
hard to understand why we have not been able to attract greater numbers of
contributions to its study. There are any number of valid reasons for a
much expeanded interest in manioc in addition to the intrinsic scientifie

problems.
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THE ORIGIN OF MANIOCG: THE ANTHROPOLOGICAL FPROBLEM
Freliminary Draft

by Robert L. Carneiro

Manioe 18 the staple food plent of most Indisn tribes
of the Amazon basin., Yet despite its preeminent role in the
subsistenece of this hupge culture aren, nothing is known with
assuronce of its place of origin or of the circumstances of
its domestication.

The ethnologieal, archeolosieal, eand botenleal evidence
avellable is etill too meaper to provide us with definite
answers. Nevertheless it secems worthwhile to try to bring
together some of this evidence, such as it is, and to seo to
what conclusions thoy point. In this paper I will consider
gome of the ethnological and archeologieal evidence; in the
paper to follow, Dr. Rogers will take up the botanleal evi-
dence.

Several gquestions about the oripin of manioe interest
us: where was manloe firat domesticated? When did thls event
toke pleee? Was bitter or sweet manioc domesticated first?
How was this domestication sccomplished?

Before dealinp with these nouestions directly let us first
look briefly at some recont discoverles pertaining to the
history of plent cultivetion in eboripginel America which bear
on the probles of the origin of menioe. After temporarily
gbandoning the view thoet mnize had been domestlcated in Mexleo,
snthropoloslsts and botenists once cgain lock to that country
ea the zmost probable homeland of that plant. The principal

reacson for this chanpgo of opinion wes the digeovery in Tamau-
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lipas by MeNeish of cultivated malze dating back to about
5000 B.C., & good 4000 years earller than its first lknown
appearance in South Ameriea.

The earliest agricultural site yet excavated in South
Ameriea, that of Huaseca Prieta on the north coast of Peru,
dates from about 2500 B.C. At its lowest levels, Junius Bird
found evidence of the cultivation of squash, peppers, Jack
beans, and other plants, but not of malze. Malze doee not
appear at this site untll about 800 or 900 B.C. It seems rea-
sonable to deduce from this evidence that while the earliest
plent domestication in Bouth America probably took place con-
giderably later than it did in Mesoamerica, it may neverthe-
less heve been independent of it, since it seems to be based
on different food crops.

While not represented in these earliest levels, and thus
perhaps not the earliest cultiveted plants in South America,
root crops assuredly form the basis of most South Ameriean
cultivation. Carl Sauer is of the opinion that South American
agriculture began in the warm and humid lowlands of the con-
tinent with the domestieation of such tropical root crops as
manioc, sweet potatoes, yams, arolds, and arrowrocot. Later,
Sauer, believes, these ploneer troplecal farmers expanded
into the temperate valleys of the Andes, movlng es high as
their root crops would grow. Here they brought new tubers
under cultivation--potatoes, oea, ulloco, and afiu--and with
these cold-resistent roots to rely on, continued their spread
into the highest valleys of the Andes.

Whether or not Sauer's entire thesis is correct, it la
now generally accepted thet the domestleation of a nu&?r of

starchy tubers took place in South America prior to the intro-
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duction of malze into that continent. Gordon Willey, for
example, sees "centuries,or even millennias, of prior ineciplent
rooterop cultivation in tropical northern South America" before
malze came upon the scene (Science, Vol., 131, p. 79, 1960).

0f the various tropleal root crops of South Amerlea,
manioe 1s by far the most important. Thls of course does not
necessarily mean that it was the first South American tuber
to be brought under cultivation., Indeed, because the better-
knovn form of the plant has lethal concentrations of prussie
aeld in itse roots, students have sometimes wondered that it was
brought under cultivation at all. Let us, therefore, proceed
to examine how thie might have come about.

Undoubtedly the native peoples of the Tropical Forest
must have made use of wild tubers as food from pre-agricultural
times. Even today wild tubers constitute an emergency food
source for some tribes. The Amahuaca of eastern Feru, for
example, claim that they could survive on wild tubers and
other plante growing in the forest should thelr customary
sources of food suddenly feil them. With wild tubers known
and utilized as food for thousands of years, it 1s reasonable
to suppose that the first simple efforts toward plant domes-
tication in this part of the world should have been applied
to roots. One of those roots was, in ell likellhood, the
forefather of manicec.

It is generally believed that bltter and sweet manioc
are distinct specles, and they are usually referred to in the
literature as Manihot utilissima and Manihot aipi (or palmata)
respectively. But, as Dr. Rogers will explain in hie paper,
all forms of manioc belong to a single species. Nevertheless,

regardless of their taxonomlic etas, bitter and sweet menioe
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are sufficlently different in the practical matter of toxlclty
40 heve presented quite different problems to ineiplent cul-
tivators. Thus the question of how manloc was domesticated is
very closely related to that of whether bitter or sweet manioce
was domestlcated first. Both alternativeg possibilities have
had their advocates.

The theory that bltter manloe was cultivated before sweet
was favored by Erland Nordenski&ld, who wrote: "It 1s hard to
prove which kind was first cultivated in S. Amerlea .... But
the probability is that, where both kinds were cultivated,
the sweet followed the other" (CES, No. 3, p. 36)

In attempting to explain why a deadly poisonous root
should ever have been looked upon as a potentlial source of
food, Nordenskisld suggested that "there 1s always the possi-
bility of it having been the poison itself that ... [the In-
diens] wanted to get at in the first instance, and that the
bitter manioc was originally used for some other purpose
before it was used as food" (p. 36). To substantiate this,
Nordeneski&ld cites von Martius' statement (p. 615n.) that the

/a._" erushed follage (?) (Krgut) of the manioc plant can be used

to poison fish. However, von Martius does not cite any instance
of this, and it appesrs that the use of polsonous maniog for
fish drugging is extremely unusual, many other plants being
preferred.

Of course, it is still possible that bitter manioc may
have been brought under cultivation first, even 1f it was
not its poison which attracted Indians to it. Von Humboldt,
who also thought that the use of bitter manloec may have pre-
ceded sweet, suggested that the domesticators of manioc might
previously have grown other tubers, such as aroids (Xanthsoma),
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whose Julce was bitter without belng polsonous. Observing
that the starch extracted from this root tested better the
more cerefully it was washed of its mllky Julce, the ldea
may have occurred to them to apply the same technique to the
poisonous manloe root.

Now let us present the arguments in favor of the theory
that sweet manioc was domestlcated before bitter. The most
obvious erpgument of course is that it would have been much
easior to do so. It seems unlikely that ineiplent cultivators
would have bothered with & polsonous root that could not have
been rendered wholesome by simple roasting or boiling when a
non-polsonous form of the same xmmk plant was avallable.

Another argument in favor of thls hypothesls i1s that from
dlstribution. Sweet manioc is cultivated over a considerably
wider area than bitter, especially in westerm South America
and in Central Ameriea. Thus, to the extent that age 1is pro-
portional to area, we gan infer that sweet manloc 1s probably
older than bitter.

Indeed, perhaps the best way of accounting for the very
existence of bitter manioe is to conceive of it as a develop-
ment out of sweet manioe. Although sweet manioc is perfectly
safe to eat after being roested or boliled, it 1s nevertheless
not entirely free of prussic acld. The tubers always contain
at least a few parts per million of this polsonous element.
Thue in this regard the difference between bitter and sweet
manioe is quantitative and not qualitative. It 1s possible
that through centuries or millennia of cultivation the con-
centration of pruseic escid in the roots of certain varletles
of manioc has unintentlionally been increassed at the same time

that some favored botanleal characteristle, such as a high
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sterch yleld, was being selocted for, and that this is the
way in which bitter manioc arose., The fact that bitter manioec
produces more starch in 1ts roots than does sweet certainly
points to its having undergone further evolution than the
latter.

When South American Indiana first became interested in
menioc as o source of food the roots of this plant were probebly
smell with hérdly any tuberous engorgement, had a starch con-
tent of perhaps only 3 or 4 per cent, and contained negligible
amounte of prussic acld. The reason that manioc continued to
recelve attentlon from its early cultivators 1s assuredly its
quick response to cultivation in terme of inecrease in starch
content of the roots. There 1s experimental evidence of this,
In the 1860's the botanist Peckolt was able to increase the
starch content of the roots of one wild species of Manlhot
(4. paviaefolia) from 3 to 9 percent in one year of cultivation,
and that of another wild speciea (M. flabelifolias) from 5 to

13 per cent in three years of cultivation (Ferreira Fllho, p. 129).

As 1ts great potentlal as & food plant became recognized,
menioc must have diffused rapidly from its center of origin.
If this early spread occurred before the plant had acguired
& dangerously high concentration of prussic acid, as secems
likely, this would secount for the wider dlstributlion of sweet
manioc.

Somevhere in the area of its distribution, and as likely
a8 not in a region near 1ts center of origin, the continued
botenical evolution of manloe wbuld have led to the acoumula-
tion of a signiﬂnpeh.ly large amount of prussic zcld in the
roots. So long as the tubers could be made edible by slmply
roasting it whole or boiling it cut into big chunks, there
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would have been little reason to treat them any dlfferently.
But once the incerease in prussic acid reached & polnt where
the polison could no longer be dispelled by these means, new
techniques of dealling with the root would have had to be de-
veloped if the root was to continue to serve as & source of
food. At this polint the firet steps would heve Emgpum been taken
thet led to the series of ingenlous techniques so characteris-
tic of bitter manloe growers today.

Parenthetically, it may be noted that the invention of
techniques for detoxifying manioc 1s much easier to explain
if the problem of toxicity arcse gradually in a root which was
plreedy & traditional item of the diet than if these techniques
had to be invented abruptly in order to meke edible a plant
poisonous in its wild state.

The technicues developed to cope with the problem of
toxicity amounted essentlally to breeking down the root strue-
ture and removing the Julee containing most of the prussic
gcld. At first thie was probebly done by soeking or grating
the root, and then squeezing the pulp with a strip of bark
wrapped eround it. More efficlent techniques were later
evolved culminating in the invention of the famlllar tubular
press known as the tipitf.

The use of these techniques had other advantages besides
meking possible the continued utilization of the manloe root
in the face of its increasing prussle acld content. In the
first place, it added varlety to the dlet: manloe could now
be served as & gruel or in the form of cassava cakes baked
from loose flour. Of even more lmportance wes the faoct that,
traneformed into flour or cassava cakes, menioe could be pre-

served for long periods, something impossible to do with the
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untrested roots. The feasibility of preserving manloc flour
made possible the accumulatlon of conslderable seasonal sur-
pluses, The advantages inherent in bitter manioec processed
in this way were reflected in the Zxmiockkxk increasingly
greater rellance that peoples seem to have placed on manioc
after the development of the flour-making complex. It is very
evident today that among those tribes vho grow it, bitter manioe
is almost invariably the staple crop, whereas socleties that
have onl;ih:waet form do not depend on it nearly so much,

As one would expect, the superiority of the bitter manioc
complex has glven impetus to its spread. In the Montafia, an
area which formerly hed sweet manioe alone, there are recorded
instances of the adoption of bitter manioc by tribes learning
about it from their neighbors (Steward, HSAI, Vol. 3; p. 51T7).

So much for the question of priority of one form of manioc
over the other. Let us now twrn to the problem of where manioe
might first have been domesticated.

A few students, such as Wendell Bemnett (HSAI, Vol. 2,

p. T3) have suggested that manioe may have originated in the
Andesn region. Most writers though agree that 1ts home is to
be sought somewhere in the tropieal lowlands east of the Andes,

De Candolle thought eastern Brazil the most likely home-
land for cultivated manioe, since more wild specles of the
genus Manihot are sald to be found there than enywhere olse.
Whatever its merits botanically, this theory 1s not strongly
favored by the ethnographic evidence. To the best of our
knowledge, eastern Brazil seems to have occupled e marginal
rather then a ecentral position in the development of lowland
South American culture. Hed 1t been the region of origin for

manioe, we would expect it to have been something of a culture

Digitized by the Hunt Institute for Botanical Documentation




center as well,

Carl Sauer has argued that the best place to look for the
origin of manioc isi%he Venezuelan savannas. He bases hls con-
tention on the fact that manioec is highly resistent to drought,
and that therefore its immedlate wlld ancestor should have
been netive to a reglon with an especlally long dry season,
Certain evidence appears to favor this hypothesis, including
the eonsiderable antiguity that manioe 1s lmown to have in the
Orinoco basin. Yet it is not altogether convinelng. The drought
tolerence of manioe arises from the large xkemsg store of starch
garried in its roots, Now if this starch accumulation has arisen
only as the result of human selectlon following the domestice~
tion of the plant, it would not have been a characteristic of
the wild ancestor. And if not, we have less reason to suppose
it to be native to a reglon of dry sevanna.

Another possible homeland for manioe is the Montafia. The
line of ressoning is as follows. While manloec 1s pretty surely
of lowland tropleal origin, the stimulus which led to the first
Amagzonian experiments with agriculture may well have come from
somewhere in the Andes, since it is here that we find the ear-
liest evidence of plant cultivation in South America. If this
was the cese, we would expeect to look for the origin of tropleal
root crop cultivation in areas immediately adjacent to the
Andes. Thus, we should look to the Montafia as the most likely
homeland for manioe, and probably for other specifiecally tro-
piecal crops as well.

One importent difflculty involved in determining the cradle
of cultiveted manioec is that 1ts wild ancestor has not yet been
identified, This may, however, reflect more a lack of systematic

botanical survey work than the absence of any sultable candl-
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dates, While working with the Amahuaca Indians of the Peruvian
Montafia earlier this year I was made acquainted with a plant
growing wild in the Amahuaca habitat which these Indians eall
"spirits' Manioe." In many respects this plant appeared to me
remarkably like what I would have expected the wild ancestor
of manioc to be like., I will leave it to Dr. Rogers to present
hie conclusions regarding the botanical status of thls plant.

S8ince our ideas about the place of origin of manioe are
still so unsettled, our !mowledge of the time of its first
domestication must elso be vague, We are beginning, hovever,
to obtein some archeologlcal evidence that permits us to give
at least a minimum figure for the time it has been under cul-
tivation.

At a site oalled Momll on the lower Sind River near the
northwest cornmer of Colombias, Reichel-Dolmatoff found pottery
griddles which he interprets as having been used to bake cassa-
va cakes, and therefore es indieating the presence of bitter
manioc. The griddles ocemr at the lowest horizon of the se-
quence, and are estimated to date from about 1000 B.C.

In various sites in eastern Venezuela, Cruxent and Rouse
heve found griddles which they too believe to indicate the
presence of bitter manioc. Radiocarbon detes show that the
earliest of these date from at least 800 B.C.

There is evidence that manioc was cultivated on the north
coast of Peru during the Cupisnigue period, which would place
its appearance here at about 1000 E.C, or perhaps a llttle
later.

The archeological evidence available so far seems to
establish the faet that by around 1000 B.B, manloc was not

only under cultivation, but already had diffused rather ex-
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tensively over northwestern South America. How long before then
the first domestication was made is still a matter of conjecture.
This, briefly, is the rather lnconclusive pleture of the
origin of maniocc as 1t looks to me on the basls of anthropolo-
gloal evidence. Now we will hear the botanieal side of the
gtory.
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