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. THE RISE OF AGRICULTURE AND THE RISE OF POPUTLATTONS
PRIOR TO THE AGE OF DISCOVERY: A LITERATURE REVIEWS

by

- Roger D. Montgomeryt . ..

Prologue in Heaven:
The Iord directed Moses 1o "Take the sum of the Children.
of Israel," and that the count was supposed to include
only males, "All that are able to go Fforth to war in
Israsl.” '

Numbers, (1:1)

Prologue Elsewhere: L SR
"Setan stood wp sgainst Israel and provoked David to
. number Israel. . . And Cod was displeased with this thing;
therefore He smote Israel," '
: I Chropicles, (21:1,7) .

Let us enter the study of populations with feer and trepi-
dation. |

I. = CULTIVATING THE GROUND .

Whére did agrieulture fiféi'begiﬁ?' When? Whatlplants did.man first
learn to stick into the ground and in the place of his‘dwﬁ'chgésiﬁg?m pid
he first learn to split the stalk of a plant, part the ground and try o
regenerate the original‘plénf? Or did he gather the seeds or the frﬁit,
”:barry them to a.place ﬁear his dwelling and piant them thére? These are
faééiﬁating questibns} Itié not economics. Neither‘is.it history; nothing
remains written of this périod. I‘tslnot'anthropoiogy because we're equally
concerned with the plant as we afe with the man. Indeed; it mﬁét'ﬁe 8

synthesis of all of these areas of'study.

*This paper, in slightly modified form, was prepared as an assistant-
ship assignmment for the Fall Semester 1969-70. It is reproduced here, asg
one of a series of studies on the ‘economiecs of . food and agriculture in the
tropics directed by Professor Thomag T. Poleman, in recognition of a com-

- plex assigmment courageously carried out. T : . '

+Research.Assistant, Department of Agricultursal Economics, Cornell
University.
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Early‘man_degided to:qu;t gathering.stq;ks by hand and_rather liked
the idea;of'faéhionihg some instrument to bash the dry stalks away from
the ground, Capital formation; the scythe; 1abor saving technology;
riging to a higher level ‘of civilizatiou by becoming a tool maker and
tool user-~aren't these really the semantic tangle in whiqh_we?re unhap=-
pily'injolﬁgd,'sophiSﬁicated tefminolégy for leSs'than‘sdéﬁisticated
concepts? .

Let us go back and try, throuvgh various tools which will be de~
scribed below, toplsrof_analysis from widely_varyiﬁg'fields of'research,
£6 discuss the question of where man infentéd‘agriCulture,_and most
especialiy; éttémpt to deal with the question of whether there were
separate centers of origin.

Indeed, what do we mean, "center of origin”? Do we mean & geogra-
phical area where man began to learn to cultivate, or do we meen the
place where prlmltlva man dlscovered thﬂ plant, domestlcatﬂé 1t and from
which it spread radlally to other cultures and other groups of men? In
_ the follow1ng dlscu3810n, we must be careful to dlstlngulsh between the
two, for thﬂy are entlrely separaie quesﬁlons._

Did man proceed from hlS primitive p081t10n as a huﬂter to that of
sedentaxy agrlculturallst by the path dlctateé by conVentlonal wisdom,
going from the stage of being a hunter, to that of cpllector and then to
sedentary agricultu¥alist? Wasn't it possible he was & flsherman? Must
we assume he was a denizen of the forest_or thg‘savanna? Did he learn
to plant in forest clearings, or on river banks, or in the open plains
and river bottoms?

‘When dld populaﬁzons begln to rlse° Did.the'natural tendendy:for
man to reproduce abundantly put an upward pressure on him to make tech-

nological innovations?  Did the need to.feed more and more people force
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him to plant more and different things in the ground and husband his re-
sourcegfbeﬁter?_por did the fact that he had learned -a new. technique and
__had,mastered.increased_production allow his numbers to burgeon until the
surplus was gone? .

. Al%er his numbers began to increase;, what caused them to fall back
to a lower level? Was famine the great destroyer of,large.numbers of
péople, or were the really major dowaward shifts in populdtion over time
due to other causes?

=_In:the following_papera we will not:be able to touch adequately on
many of_these.questions.3 Above. all, we would prefer to leave many:un-
_answered rather than surmise.widely on flimsy or nonexistent evidence.
.The,major_empirical sources of evidence are the following:

1. Prehistorical research. Here archaeclogical evidencs;- diggings

from torbs and early temples, cave carvings and primitive art:
can be of significant help in determining when various levels
of techniquerinnagriculture had been attained, as well as what
Ntheﬁprincipal-crops were.,

- 2. Linguistic evidence._ The etymology of many words in present-

day languages, especially those that can be seen not to have
changed significantly in thousands of years, will be of con=-
slderable help.

3. Early historieal writings. A surprising amount has been glesned

by same researchers in examining early.Sanskritic,'Buddhisty
Chinesg‘gnd Semitic language. texts. Colonial writings, espe
cially some recently translated materials from Spain, the Rela-
ciones of colonial administrators, shed some light on what was
found at thg time of the arrival of European man in the Americas

and in Asia. And of course, the early hotanists, in particular
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Darwin asnd Alphonse de Candolle, have much to add from their
somawhet primitive researches,

i, Genetic evidence. This is by far the most intereéting; ‘The

Pirst to try to work with this evidetice was Vavilov, the Russian
geneticist in the 1920's and 1930's; many followed in his path,
~in particular C. 0. Saner, P. M, Zukovekij, F1isabeth Schi.emann,
and To H. Burkill. o
© Vavilov's method consisted of ploﬁﬁiﬂg on'a'ﬁap‘the distribﬁﬁioﬁ‘of*f
recognizable races of a given culbtivated plant and finding that where
the dots lie the-%hibkéS%’is'thé~cénfér of greatest genetic diversity
and must therefore be the center of domestication, the plant héving'spread
rmﬂwﬁm%%mmﬂmem@mm@WﬁﬁmﬂhMMM@lM
Burkill points out, this method can be Faulted for taking all of its in-
formation From the plant- and néne from the cultivator, for'as‘every'phytOu
geographer .is aware, mbuntains*are-richef ih'S§ecies-than pleing due to’
the crewding of microclimates eo that theﬁdhanCes 6f Surﬁival'of variants
of ‘both useful and useless plants is‘ﬁultiéliéd-(gg?"p. 251). |
. The struggle to Limit the jarson of the various fields involved is
imense. In order to not allow words to get in the way, let us begin
with a few simple definitions. The progreég76f gtone ages was from Paleo-
lithic (014 Stone Age) through thé“Mesolitﬁic*aﬁa into Neolithic (Wew
Stone Age). The transition from Mesolithic to Neolithic can be seen in
the ‘example of the Natufisn himbter-fishers whé“weré'camging°néar Jericho
around 7800 B ¢ (16, p. 81). The c0ﬁméﬁc§méht“of'the Neolithic saw not
only the perfection of stone implements in the form of reaping knives,
polished axes and tanged lanceheads, but alsc'df’poﬁtery;‘ahd'éan be
roughly said to have begun in the mixth millennium B €. The progression

in metal culture was basically as Tollows, Age of Copper, Brongze, and
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lastly, ITronj ‘the most dmportant, of course, being Bronze. Societies in
Western Asia were conversant with the casting of copper. in the Fifth:
millenniwm - B,C: New technigues took sometimes thousands of. years to”
spread to other naturslly isolated cultures, so we are not being specific
as to time by indicatigg that something took place during the Neolithic
or during the Bronze Age. Instead only the level of culture isg Being

correlated with agrieultural progress. =

IT ~ THE AMERICAS

- Agriculture arose .in the Americas most probably in the hills of
Southern Mexico“or Central America. The crops domesticabed there “irclude
what are presently smong the world's most important food crops: ‘corn,
manioc, the potato, the sweet ‘potato, the peanut, ‘and the tomato. Early
agriculturalists in the Americas, -however, were not successful gt domesti-
cating many animals,” finding it possible only to domesticate the lama,
the alpaca, the muscovy duck and the common American turkey.

. The shbove stabements.are of course open to.question first as to
their validity and proof (or what can reasonably pass. as proof) must be
. furrished. But they are aléé startling as to conclusions that could be
reached. - Conventional wisdom dictates that every American school child
know that the first American friendly Indians came and showed the pilgrime
how to plant corn (more properly, maize) by putting a small plece of dead
-.figh in the hole as fertilizer. What il there had been no maize? What
Af there'had'been'no‘Indians inhabiting the narrvow flat belt of land

separating the Appalachisn mountains from the ocesn? Or in the case of
the first Spanish adventursers in Ceuntral and South America, had there not
been the riches of the Mayan and Incan civilizations fo plunder, would

the Spanish kingdom have ventured to invest so much in the expeditions
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that . opened the age of discovery? Vast historical importance must be
placed on ascertaining what was the agricultural ‘base for the various
Tndian-civilizations with which the white man came into violent and ex=
plosive contact, beginning with such men as Cortes inwhis,conquest-of
Mexico.

Trying to asesrtain whether maize is really_bf:American origin by
following tha linguistic approach, one immediately encounters difficul-

ties. TFor the French name for maize is Blé de Turquie (Turkish wheat),

and the Tarics call it Tegypbian corn and the Egyptians call it Syrien
dourra.(23, p. 389). In a study of this very confusing aspect by one

of tﬁe early botanisgbs to whom credit goes fox-an enormous -amount of work,
Alphonse de Candolle, we find the discovery that the name of Turkish wheat
was first given to maize by'botanigts dating from no earlier than 1536,

- well after the Age.of-Discoﬁery had begun- (23, p. 389).

. Duchesne, in his classiec Traité du Mais, was convinced that since.

Spain held the kindgaﬁs of‘Naples-and of Bicily thai-itkwas”entirely-
possible that maize could have been transmitted and sold by:thé Venetians
through Greeces, the isiaﬂds of the Ionean Sea, Bosnia ana‘Croatia and, -
"1 a pu en resulter que, dans ces pays SOumis aux Turcs; le mais ait &té
. plante dans les temps ies:plﬁS“recules, et que les autres nabions teile

que les-Allemands, les Francais et une partie‘des-hdbitans.de 1'Italie

- ne surent donne d'eutre hom que celui de Ble de Turquie.' Zfit‘has'been
. possible, that, in these lanﬁs controlled by the Tirks, maize was pianted
. early and the other nations such as the Germans, the French ahd o portion
of the Italians could give-it no;other‘name-than'Turkish-ﬁheat;_7

Of far more interest, however, lingulstically is not this lesg~than~
substantive discussion of. the origin of modern:European.wordé,‘but, regl~

izing that they ali date from after the beginning of the Age -of Discovery,
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to trace in the Americas the prevalence_oiﬂwords of various languééé
groups which have changed little, if any, 4in reference‘to maize.,

In a linguistic study of all the major langusge groups of Central
jand Sou%h America,.Bi;ketnSmith‘found that two predominant éategories
of languages prevail, one which he called "Peruvian" (in that they seem
to have their center of location in the ancient culﬁure area of Peru and
Bolivia) and the other “"Columbian"” which extended north-from Colombia up
tﬁxough,Southern Mexico and down along the entire Amazon Basin, along‘_
the coast of Brazil (9, p. 32). The direction of loans of the words not
only for maize, but also. for roashed maize cob, seems to have been from
the Andesn regions down to the Amazon peoples, which. proved not only the
cultural superiority of the mountein peoples, but also the fact that to
__.a_véry great ext@nt it is the Andean words for roast maize cobs that are
found in the lowlands. In other words, the primitive tribes learned to
_:knowkcorn as an .article of food among the highly developed mountain peo-
ples.” (9, p. 29).

\__‘Thai_maize‘was,surely-first domegticated in the Americas is born out
by historical research into the journals of many of the first travelers.
Hed it been known in Europe, one would not expect such amazenrent  at--and
constant @ifficulty of describinge--maize in the New World. In some rather
newly uncovered materials, enbtitled the Relaciones (generélly, answers
by the Spanish adventurers to various questionnaires. sent out by the
spanish governmant),.in 1513, a.8panish inspector of mines, Gonzalo Fer-
nan@ez de Ovieda y Valdes, wrote extensively describing the cob of maize
as the "size of a man's thumb or thickness of a cavalry lance . . . it -
~is higher than a man_and looks like the cane of Spain,”;(§9; pa 150).

De Acosta viglting Peru ceme upon wide plantings of maize_as did Cortes
in,Mexico._ Thus by the time of the Age.of;Discoveﬁyrit ﬁaﬁ'been‘success-

fully diffused fairly well throughout the Americas and, more interestingly,




B

had already been successfully adapted to the complete chenges in soils,
climate, photoperiod and light intensity of each locality, Moreover, -
rumerous uses had: already been found and were described by the Relaciones:
bread, maize gruel; maize beer (brewed and drimk after only fours days!)
and extractive products ‘such as cooking fat'inﬂPeru'éh&"evenIfdr'sugar

(30, p. 15b). |

Vavilov, following his genebic approach-(which assumed that the pri-
maery regions were those whers ﬁhngrea%eS£ diversity of varietal charac-
“teristies of a given speciés were to be found) found that not only maize
but upland cotton, the ccmmon“béan,"the”émall'SéeﬁediLima'bean,”aﬁd‘fhe
. annual pepper all originsted in the arca of Southern Mestico and Central
America. The probsbility was great of having many of the demesticable
“plants found theve simply bécadse there are so many more speciés In Mexico
and Central America--he gave 11,626io0f monocotyledones and dicotyledones
as contrasted with the wiole-of North America-=for which he gave as 9;&03
(68, p. 191). o

.. Vavilov counts very heavily on the iwiportarice of this subtropical
‘and tropical area as the acctmulator of specific and varietal diversity
(68, 'p. 193) end finds that the growth of the great civilizations of the
. Mayas, the Azteds, the Zapotecs; and the Toltecs in the Americas is'com-
pletely in . accord with this:

‘The pionesring work of Vevilov wad carried on by Mangelsdorf, who
followed very closely the_genetic arguments céncerning naize, éxténdgd'
the studies and arrived at rather different conclusions. In tracing the
" relationship betwoen maize and itswild relatives, tedsinte and tripsacum,
one finds msize's relation to thesélrrathei'“b'bScure, bt it was Tound that
in general teosinte from southern Gﬁaﬁemala ghowed the fewest chfdmcsoﬁe
 similarities to maize, and the farther oﬁé went émeﬁﬂ*the'closEr“grew their

chromosome characteristics (L, p. 50).
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If one looks for the center of the domestication of maize in those
blaces where there 1ls the greatest existing diversity, reasoning that in
the distribution of any cultivated plant that only a proportionately small
number of samples will be carried away as man moves, and that the region
of ﬁhe greategt diversity always remains the center, then one must con-
clude that the center of origin of maize is in the Andes (4, p. 2b2).

However, if one looks for the greatest diversity of related cousins,
then the Andean region is ruled out, as teosinte and tripsacum are not
even found there, and instead one turns to Guatemala, where teosinte has
truly been found as a wild species, as compared to the tablelands of cen~
tral southern Mexico, where in fact most of the wild cousins have been
found after several generations of hybridization to have already previously
been crossed with maize (kl, p. 214),

An interesting sidelight is thalt maize probably would have become
extinct had man not begun %o cultivate it, for maize is particularly
unable to either disperse or protect itself. It has “no tuft or wing to
catch thg wind and when the ear is not gathered by man, the grains fall
still fixed in the receptacle and then rodents and other animals must
degtroy them in guantities and all the more that they are not sufficiently
hard to pass intact through ths digestive organs” (23, p. 395).

Finding the real center of domestication of maize is rather important,
because 1f in fact 1t was domesticated in Central America, this would
fall in 1ine with Sauer's thesis that below a certain line which cuts the
Awericas in two somewhere north of Panama, agriculbure began through
asexual. reproduction--i.=., man learned to plant by cubtings. But if
the origin was in fact far to the sputh, somewhere in Peru or Colombia,-
then much of Sauer's reasoning would have to be discarded. BSo it behooves
us to pause a moment and examine Sauer's argument. He found that remar-

kable similarities ceccur among the many crops which can be traced to
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7 South America. Plenting began by division and multiplication. All re-
guired goed draiﬁage, and where drainage was poor the cultivators built
the mﬁunds'high'to provide aeration (gz,'p. hs);-
- Among tﬁésercrops were manidc; the sweeb potaﬁo, the racacha (which

is similar to parenip), and several others of lesser importance. ~Also,
~ Sawer found that although vegetative planting did not carry far to the
north, it did extend to the tip of South America. Such a southward ex-
.pansion must have taken'a.long time, given the tremendous differences
'ﬁetweén areas near the equator where daylight is almost always the same
year round, and, say; 50° South latitude, where the day in the summer is
 almost 17 hours long and in the winter less than 8 and a hélf hours,'and
between the tropical red soils and laterites of equétbrial Bouth America
and the*bfown steppe soils and the podzols that occur in the extreme
southern part of South America (60; 39, p. 138).
| Sauer found that north of his line through Central America the mode
of agriculture becomes seed oriented, or in hiS'ﬁefﬁs'”sélection takes
place by sexual progény" (57, p. 62). |

Sauer does not rule out the possibility of there being two hearths
of démestication, but prefers to think of a northward movement ihtc the
area in which man not onl& domesticated maize, but élso a whole family
of beans and Squashes; which, as he notés, were'grown rather early to~
gether, forming a "symbiotic complex, without an équal elsewhere." (57,
p. 6b), i |
| The beans and cucurbits in particﬁlar.have theif Widesﬁ varistion
in Mexico, and, by contrast, most of the forms‘beans ﬁakerin South America
are genetically recessive,-haming been selected and trahépérﬁed.

Throughout'the érea we find a'tfemendous predeminance of grain prod-

uets, vegetables, fruits and grain alternatives, with very little evidence
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of proteins or oils'in_the diet based upon the domesticated crops. M.K.
~ Bennett, in a study of the diet of the‘Southeastern New England Tndians
by means of hisgtorical research, estimated that in about 1605, the diet
of the Indians was approximabely 65 percent grain producﬁs, 10 percent
animal and'bird carcasses, with only small proportions of other inputs

(6 v 3).

As ﬁe will attempt to discuss léter, there is very prdb&bly a gtrong
connection between thé diet, the types of crops domesticated, and the
pattern of domestication and diet imbalance in other parts of the world,

We must turn now to the question of the population Which this early
Torm of agriculture was ﬁble to support in the Americas. dbviously,
statistics are not available. The earliest demographic studies available
in South America are 1890 for Brazil, 1876 for Peru and 1900 for Bolivia,
g0 we are faced with an amtempt to regress backwards over long periods
of time with a wide chance of deviation, or else to devige some other
mesns of estimating populations. If we can find other means,which would
hold systematically and logically, then perhaps we have a basis for Jjudgw
ment; otherwise we are engaged in guessing games, the relative merit of
which 1s questionable.

0f the early demographers, Carr-Saunders, in the late 1930's esti-
mated that in 1650 the population of North America was about one million
and that for Central and South America 1t was.about 12 million (gg? p. 30).
His method of estimation was to divide the area into a number of geographi-
cal areas, then take the best availlable evidence of densitlies in each area
to find the product. To be able to do this, Carr-Saunders,evidently had
to 1¢an heavily on Humboldx‘s_estimates of the population of Mexico in his

early visit there in 1793 (12, p. 33).
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M. K. Bennett attempted to correet Carr-Ssunders data and then worked
‘backward, his'éééumﬁtion'being‘ﬁham until the advent of modern medigine
it was not the birth rate that varied and changed the size of a populabion,
but the death rate. Thus he ressoned thab the arrival of the Europeans,
with their entire range of yet to be experienced diseases, caused a marked

decline in the population of the Americas from 1500 to 1600 (7, p. 9):

Jear _ N Population in the Americas |
- : o (millions)
1000 4D | - 13
00 . e ST
»reo .. 23
1200 Lo 2 o 5
woo 30
- 1500 E T T R 5 1
1600 o 15

J. D, Durand, in writing for the United Nations in 1965, tends to
accept Carr-gSaunders estimates for 1750 (and thereby for 1650) for the
Whole of the Americas to be sbout 13 willion, divided one million in
North Americe and 12 million in South America in 1750 (29, p. 21).

Colin Clark, atteupting to synthesize all the date availsble from
all of the various demographers, accepts in totsl Bennett's daté for the
period 1000 6 1500 AD, but also includés some new information as to what
might have happeried to population from the period AD 14 to 1000 AD, finding
that in AD 14 approximately 3 million inhsbitants couwld be found in all
the Americas; and that this had swollen to 10 million by.BOQ'AD.' Much
before the Eurdpéan'arriﬁed;:man'in ‘the Ameficas had beggﬁ to lay down
a sufficient7base"6f‘égricuiture; inguring himself againét méjor catag-
trophes, most probably by storing or ssving some edible foods, perhaps

by the use of pottery, but also perhaps by leaving the crop in the ground
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if it is not one that must be harvested immediately after maturity, as
in the case of mahioqr(ﬁg; p. 101},

Suppose for a moment that we do not question the authehticity of
the population figures, but accept them instead, In 1k AD, three million
inhabitants; in 800 AD this had risen to 10 million; at the high béint
"of-ﬁbout 1500 AD, a veritable boom to 41 million. Where were'fhese.sites
of civilization? = From whence ceme these folks?

In 1884, Grotius proposed that the Indians of the Americas north of
the Istlimus of Panama desceﬁded from Norwegian53 He based this largely
on'aIWDrd~assoéia%i6n of suffixes that he considered too much %o be acéi-
dental.. 'The~¥éggg one finds in such words as Iceland, Greenland, and other
- Scandinavian names is remarkebly similar to the'—;gg'endings"in words for
 groups of Indians such as Cimatlan, Cuatlen, Ocotlan, ete. Also, the
Aztec Qrigin words such as Teut for God, Walert for lash and'gggg'bore
for him sufficient resemblence. These coupled with s variety of remarkably
similar practices, such as eircumecision in Yucatan, led to possible 014
World connectiong--in the last case GrotiungueSSed 5 migration from thiOn
pia (by what_means he didn't seem to bother ébnsidering) (36, p. 120).,

It is clear that man has been in the Ameidicas a long time; althougﬁ
it is not immediately clear from whence he came, He had been here lbng
enough, in fact,-fo develop 160 1inguistic stocks or'ianguage Families
and more fhan 1,200 dialects, which ig, intéreétinglf'énough, more than
the remainder of the entire world, according to‘Kroéber'(Eég P 5). Most
authorities do assume that man ceme over the Bering.Strait"from Asia some-
where near the end of the Great Ice Age. Had he arrived as late as 10,500
years ago, he would have had to negotiate an approximately S6-mile stfétch
of water; but if he came much earlier, the leﬁel of the sea would have
been down about 200 to 300 feet exposing a land bridge (b3, p; ). More-

over, remains have been found of man previous to Folsom man {one of the
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earliest in the Americas) which had been placed at 9900 BGC.‘by.Clh'dating
cand these earliegt remains have been rellably estimated to be SO?OOO
years old (70, p. 12).

By the time of the cqﬁquistadores; however, contact had been made
fairly well with the rest of thelworid. The people who beat the Spaniards
were the Chinese and the P]:iberli.cians, at least according to Verrill.
Verrill cites an account by a Chinese Buddéhist Priest named Hoei~shin, who
visited the Americas in 499 and wrote his descriptions in a document called
the_Fusang vhich was entered in the Yearbook of Annals (70, p.16). Verrill's.
wife made the spectacular discovery moreover,of the Sumerian (Phoenician)
characters on the_Santa Rita frescoes in British Honrduras. And interegt=
ingly enough, for-theipurpose of the current study, these script characters
describgd agriculture in the far-off land from which the Plumed Serpent. had
come-fthé.Plumed Serpent described himself as the son of the Sun, having
traveled around the wor;d and described tilled and irrigated lands and their
crops, indicating these by glyphs of food crops where the stomach. should
be and by crossed lines at his back which showed that his home~-land had
drainage ditcﬁes. He is estimated.by Verrill totﬁave arrived in aboub
6(50 AD (70, p. 110}.

By 1LG2, the Indian had adapted hingelf to_gight.different_climates
from arctic Lo tropie, from arid to humid¢ and from sea level to 14,000
Teet. According to Albrecht Penck 25,000 years would hardly be enough to

do this (L3, p..i). Physiologically this means massive changes in man,

for we know the physiolpgical_systems of every function of the body are

different at different altitu&es, In a study done of present-day Andean
man, it was found that the blqod_volume of an average man goes from 5.21
Jiters of Lima men near sea level, to 6.98 liters of blood for Morococha

natives normelly found at lh,OOO_feet, and of this change the majority is
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not due to simplé increase in £he neutralrliQuid (plasma), but rather to
changes in total volume.of red cells (frem 2.34 liters to 4.29 liters)
and of total grams of hemoglobin (from 788 grams to 16k grams) (40, p. 363).

So it becomes clear that man hag been in the Americas a long time,
arriving before agriculture was an established practice, He settled and
grew in three basic areas: the Central Platueu of Mexico, the Yucatan
peninsula, and the western slopes of the Andes not far from lake Titicaca.
Tn central Mexico the Amtec empire was actually preceded by the Zapotecs,
the Tehuanas, and the Toltecs, who extended as far north as present day
Utah (zgg‘p. 50). The word Astec means, intersstingly enough, People of
the Cranes which would indicate that their first site was on some marshy
shore, When the Spanisrds invaded the‘Aztec capital it was already a very
imposing city, over 12 miles in circumference with more than 50,000 houses
and more thah a quartercof a million people (ZQ; D. 55). Further to the
gsouth, in what is now Yucatan, Guatemala and Honduras, grew the Mayan empire
which 1s esbtimated to have been a£ its first zenith during the periocd from
8 few centuries BC %o about 200 AD,

Probably most famous of the South American civilizations was the
Incan, which surrounded lake Titicaca and extended the entire length of
South America on the west side of the Andes. Buﬁ they were precedad by
a very ancient group who had first bullt the city of Tihuanaco on the bor-
der of Bolivia and who it may‘bé su:mised knew ilrrigation. Thelr city
showed tremendous engineering feats; they were stone workers and had comw
plete subterranean sewerage and drainage systems and sluice gates to con-
trol water coming irto and out of the moat which completely surrqunded
their eity. Tihuanaco was estimated to have been constructed somevhere
around 10,000 or 9,000 B.C., which would, if true, make it the oldest city

in the world (70, p. 209).
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All of these civilizations of the Americas were to leave conslderable
ruins showing slgns of extensive civilization; pottery, calendars, temples,
woats, glyph-type writings, the whole works. Was it not then necessary
to have agriculture, in fact an extensive sedentary base of agriculture,
in order not to be concerned with the daily problem of survival and to
allow sufficient allocation of time and energies to these other activities?

Meggars concluded that not only was a sufficient hase necessary, but
that when a highly developed culture such as the Mayas moved into a new
area with lower agricultural potential, 1t appeared archaeclogically at
this well-developed state, only to fail to diffuse into adjacent areas,
and to gradually decline (46, p. 811).

Altschuler tock issue with this envirvommental determinism. Were one
to agree -that the agricultural envirorment was the limitigg factor, the
history of the Mayas would be neatly explained, especially their decline,
which is often thought to have been the result of declinesg in productivity
of the land, causing them to abandon not only their fields, but also their
practice of sedentary agriculture, change to shifting (or swidden or milpa).
cultivation and go into decline. Altschuler reasoned that soclal factors
were probably more important (1, p. 184). Mayan sgricultural practices
by their very nature did not involve a high development of central control
for thelr ordinary operation. Such administration as was needed was done
more on a kingship basisg., But as the class of priests grew and demanded
an incressing surplus, they began to expropriate this surplus and it was
the dwindling margin or surplus left as a reserve for the fickle future
that led inevitably to social disorganization. Soil depletion alone was
not a sufficient argument,

In fact it is not a certainty that swidden agriculturse denotes a

lesser abllity to attain a high level of civilization and therefore of
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population. Dumond in a comparaxive”article of present-day swidden agri-
culture societies adduced evidence that yields per acre for swidden plots
are considerably higher, thus producing at least the reserve necessary

in order to undertake other éctivitiés (gj} p. 302). Moreover, -if sharp
definitions of role in society existed in‘these three centers of Indian
empires, it is possible to conéeive éf the town or temple dwellers as
sedentary, constructing those.monﬁments that have endured, and at the
seme time the rural agriculturalist as either a sedentary or shifting
cultivator but. still able to produce_sufficienﬁ.surpluses in order for
the population to grow and expand to the levels earlier suggested by the

time of the arrival of the European.
ITTI - AFRICA

Vavilov, writing in 1926, .concluded thet there was one center of do=

- mestlecation of ecultivated plants in Africa. This was in Abyssinia, pre=-
sently known as Ethiopis (66, p. 242). Compared to the rest of the world,
Abyssinia can be credited with a number of fomms of hulied barley, violet
~ grained wheat, several original races of peas, some peculiar races of oats
and a number of legser plant&.

Vavilov decided,thak oats belonged to Abyssinia not on the basis of
direct examination of genetic material or number éf-types, as was usually
his criterion, but on an allied immunity, wﬂich is genetically inherited
in these types of oats, to certain_European.sﬁuts‘and iusﬁs,rand 3 marked
sterility in crosses (66, p.‘173). | _

Az a corollary to this, Vavilov found that.of the types of smut which
live on sorghum, the majority have been found in Africa alone. Pinding
‘that the.diversity of specilaliged pafasifes could equaily be a strong in-
dicator of the center of dcmestication,lhe was led to-include sorghum in

the group of plants being of Africsn origin (66, p. 151).




Sauer, writing in 1952, in reviewing the vork of Schiemann, con~
clﬁded that Vavilov had erroneously attributed barley to Abyssinia, but
went beyénd Vavilov in also attributing the cow pes, the hyacinth béan,
several lentils and seseme ﬁo that ares (éj} De 77D

It can be noted from Sauer's and Vavilov's findings that all of the
croﬁs whose origin or domesticétion ig thought to be Abyssinia are seeded
plants, growlrz by sexual, not asexual reproduction.'

Sauer, when confronted with the fact of a few unéxplaindbléjtypes of
Cyams, was moved to allow a "subordinate center of vegetative domestication

to forest Africa, centering somewhere behind the Guinea coast." (57, p.35).

These two yams, the white and yel;ow Guines yams, (Dioscorea rotundata and
cayenensis) were the only forms which wafé reproduced asexually. Most
other plants found in Africa, Sauer was content to’say,-arrivéd through

@ sea corridor along the coast of the Indian Ocean; having first been cule
tivated in Agia. |

Burkill (11, p. 271) concluded that sorghum wes ennobled in Africa

“dn the humid e@uatbrial areas (not Abyssinia) and spread from the Atlantic
coast to £he Indian Ocean, its northermmost point there being near Zanzibar.
He, like Sauer, found that almost all other cultivated plents could be
ascribed to having come over the Sebaen iand {a sea lane used by traders
from East Africa to India) with one interesting exception, the calsbash
gourd, which hag little velue ag a food, but is most useful as a natural
dipper. By the time of the Age of Discovery, the calabash already was to
be found in the Americas as well as Africa. Admitting that there are fan-
tastic theories of how it goﬁ'distributeﬁ that widely, Burkill stafeé that
- his "own belief is that Nature made it common to the Guinea and Brazilian

margins of the Atlantic and that it spread thence,” (11, p. 271).
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Africa seemed to héve.béen peacefully assighed‘£b‘é miﬁor.pésition
by thé boténists and‘veneticists and stayed that way until l959.wﬁen a
hold neW'hypothe31s was set forth by . P. Murdock Héucreéifed the Mande
peoples of West Afrlcag who near the headwaters of the nger Rlver in %he
extreme wesbern part of the Sudan, wzth the invention of agrlculture in
Negro Africa (50, 0. 67) Hls 11ne of reasonlng was largely llngulstlc
and ethnographlc. ."Wa should expect the partlcular people who flrst ad—
vanced from a huntlng and gaﬁherlng econumy to an agrlcultural one to ‘have
.‘multlplled in nuMber and to have expanded geographlcally at the expehse

of thelr more backward ne1ghbors s oe s thls condltlon does not prevall in

'.elther the central or the eastern Sudan « o« . Our crlterla are Dully gsatis~-’
.”fled however in the western Sudan by the far flung ngrltlc stock." (50
lp 67) » , S | .‘ : | i

Tt is 1mnortant to note tha$ this was nov the Gu;nea coast, alluded
to by Sauer, but an nntlrely new area, prevxouslj undlscussed. A number
of presentnday 1mportant crops whlch Murdoch mentlons are Fonlo (Dlgltarla
.EE&}&E)’ bulrush mllllt, sorghum, cowpeas, Bambara groundnut (smmllar to
the Amerlcan groundnut and Wldely dlstrlbuted in Afrlca), okra, the fluted
pumpkln, the Wamafmelon, the tamarlnd frult and kola among the edlble
plants, among those used for othﬂr purposes he 1ncludes cotton, saylﬂg
that it wag ennobled.early, hav1ng been transmitted to lndla quite early,
but not reachlng Egypt untll he sxxﬁh century BC.. Mnrdoch then went on
to indicate that the Sudanlc c1v1llzat10n spread from west to east, dis=
placlng the 1nd1genous Bushman01d peoples, dIV1d1ng into three groups
whlch eventually occupled a vast area, stretchlng from Ethlopla south to
the Great Rift valley. In partlcular, the people who occupled present~day
Ethlopla were the ones who extended Sudanlc cultlvaﬁlon, brlnglng under

man's control eleusmne, a flnger m;llet, several new varieties of sorghuzg
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ensate (Whlch is the Abyssinlan bana@a), mustard¢ castor and coffee {50,

p. 2%2). T T
In July; 1069, a conference was held by the School oP Oraﬁntal and

_.African Studies in London to try to explore these seamlngly contradlctory :

hypotheses. Roland Porteres noted tha+ ‘none of the prevlous wr:ter had

conszderad the very 1mportant dlfference 1n thﬂ spec1es of rice fbund 1n

rAfrlca, compared'w1tn the rest of the world. Ln partlcular, Oryza Glaber-

Tima 1s of'West Afrlcan origln in conﬁrast to Oryza Satxva, whmch 1s deflu

nltely of A51an orlgln (52, p. 197) Thls west Afrlcan or1g¢n he d1v1ded
' 1nto two grouplngs, Le fbyer prlma1re de dlvers1flcatlon varletale se

trouve ac%uellement dans le Delta Cantral ngerlen. Les formes que l on S

rﬂncontre presentent exclu51vement des caracnerms genethuament domlnants g

". . la blogenae est d'ordre aquatiquﬂ et toutes les formes sont dltes o
'flottantnv’ avant la possiblllte d allonger 1eur chaumes au fur et a
mesure que. la crue s eleve" (52, j=f 198), Zfihe prlnczpal reglon of dlveru
".51flca$10n lleu actually 1n the central de}ta of ngerla. The forms that
fone meets present eyclu51vely dcmznant geneblc characterlstlcs . .”.”the
;:b01gen1e is of aquatlc order and all thm forms are callad ’floaiing

hav1ng the p0351b111ty 01 elongatang thelr stalks wzth uhe rlse in Wafer
level ;7 Ll . _ _ : : KRR : _

o In the dorsal mountalns of Gulnea, forteres found another saﬁe of

' ‘emanclpa$1on (szc) with tha dlfference bexng thai the charactﬂr 'floaﬁlng

| dlsappeared, as Well as dlq the characberlvtlc of belng stleky' (la caracw
) tere éexﬁrlnuﬁx—-rlz gluant, (523 p. 198) - | -

o J D. Clark conﬁﬂﬂded that ‘one must make a fundamental dlstlnctlon
When con51dmr1ng Afrlcan orlglns-uthe dlstlnctlon between the cereal crops

and the non-cereal crops (wheat barley; mlllets, sorghum, versus bananas, .

yams, 011 plants and trees, pulses, etc ) Clark 1nd1ca$ed that the vege—='*‘J

taﬁlve reproductlon stages in domestlcating the latter group were a local
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develoPmc:nt of the grea south of the Sahara, whereas seed—reproductlon
came from Southwest As:n,a somewhere clumng the f:.fth mlllenwm BC (17,
P 123) Clark s means of‘ analys:t.s were larg ly a,rchaeologlcal. I.i.e
found that the flI‘S"J attempts at agrlculture took place near waters:n.de
“ 81tes and the f‘rlnges of forests and that 1m:1plent agrlcu.lture was much
more spread durlng the perlod approx:.mately 5000 to 2000 BC,2 co1rer1ng
muc:h of the ares of the present Sahara desert, wh::.ch began to dvy a‘bout
2000 BC (;Q; De 215) MDV1ng into the present era, Clark thought that
the G—reat Rift valley a;etedl as. the funnel southwaré,- the rﬁovement of agri-
- culture he related dlrectly to the southward spread of forms of pottery,
' S0 that agrlculture reached :Lnto present-day Tanzama, South Afrlca, and
Angola in the era from 300 to lOOO Ap (17, p. 221) -—

Adding to the findings of Murdoch was W. R, Stanton in his investi-
ga,tions :'Ln the genetic differences in the present ﬁepulation of ma.iZe,
cowpee, and sorghums in Nn.gerla. He noted a pecullarlty in the pattern

.‘ of dlstrlbutlon of sorghum, that 1t was grown on the Plateau areg, but
':mstead, aehe, or fomo grass had “been retalnecl zndlcatlng in partlcular

| an autogenous development of fonio (61 Ds 256) For both sorghum and
cowpeas there 'are recog;n:.zable ngerzan (and by e:rtrapolatlon West Afr:l.can)
races of cowpea whlch are markedly dlfferent in morphologlcal, developmen-—
tal and dlsease re51stance charactemstzcs :E‘rom those of the rest of the
world." (@:, p. 256) | | . H

Most 1nterest3.ng though of Stanton s work was a retlew of‘ the inguest

undertaken by the West Afrlcan Malze Reseerch Un:x.t wh:Lch 1ed to the working
thpothesm of a dual entry o:ﬁ‘ the maize plant :Lnto West Afrma° the Spaln-

Ven:Lce-Turkey-Egypt route bnngmg in typee of maize jpeculla,r to the Carib-

bean, and, the Braz:Ll-Ghana-Benm z'oute bm.ng:mg in Brazil:n.an maizes (61,

ﬁp. 255).
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The movement of maize through West Afraca caﬁ beltraced by the fact
thét maize cobs wmre useﬁ as tools for markzng the surfacm of pots, culwﬁhz
ture stretum may be dated by relatlng 1t to the appearanco of malze markedh
potsherds {61, D. 255) Uhfbrtunamely this study had not been concluszve
Iyet, but more 1nformat10n should'be lcoked fbr fram Stanton. | -

Insufflclent dlrect evzdence remalns to allow an estlmate;-even a 7
rough one, of populatlon at any ﬁmme prlor to the a&vent of European man.
However, sowe estlmates have been made by regre531ng present populatlon
flgures backward Due to the extreme lengths of tlme 1nvolved, 1t 1s felt
that these extrapolatlons are less than valld. IL 1s much more honest to

say we 51mply don‘t knOW'what the populatlon of Afrlca Was,
- IV = THE MEDITERRANEAN AND. PERSIA

Vav1lov, wrltlng 1n 1926 concluded that there were two deflnlte cen~
ters of plant domestlca$1on that 11e w1th1n the area of present con31dera-

tlon- the Medlterranean Center whlch embraced Northern Azrlca, Palestlne,

' Syrla, Greece, Italy, and Spaln, the Gther Was the general area. of South

Western A51a, 1nclud1ng Afghanlstan, Kashmlr, Per31a, A31a Minor and Trans-

cancasia (66, p. 2&2) The cen‘oer for thm domestlcatlorl of tlle soft Wheats |
| he establlshed as Fersma and Southern A{Ghanlstang although a large number
of establlshed varletles have beeﬁ found in Transcauca31a whlch Vawllov
finds reasonable in llght of the geographmcal and hlstorlcal coanmctlons
of Armenla, Georgla and Azerbalgan (66, p. 156) ‘

The anelent spelt, Trlﬁlcum spelta, whlch belongs wmﬁh tha soft wheats

and is stlll found in small patches in Sw1tzerland and Swabla,(South Western
Germany), lef% VaVllOV somewhat confused ag thls spec1es was not recorded
"by any of ‘the members of hlS expedltlons to the general area of Per31a (66,

p. 158),
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On the other hand, the durum (hard) wheats, subject of a long study
by A. Orlov using data of racial diversity again, must be traced to North-

~ern Africa and the coasts of the Mediterranean, but not to the region of

Mesopotamia, which was found to be comparatively poor in the diversity
of durum wheats (66, p. 158).

These two major kinds of.wheat had been grown widely since ahtiquityg
De Candolle notes that ancient Egyptian momuments and Hebrew_Scripturés
_shpw the cultivaiiqn of wheat already established; a specimen found in a
brick in the pyramid of Dashur, Egypt, was assigned a date of 3359 BC.
But wheat wes also grown in China arcund 2700 BC according to Bretschanelder,
who adds that cormunication between China and Western Agia commenced only
in the Second century BC (23, p. 355). De Candolle found that Mesopotamia
was highly probable as to being the center for the dlspersal of the culti-
vation of wheat_fér_several reasong: 1) it lies in the middle of the belt
-of cultivation that extended from the Cadery Islands to China, and 2) hig-
torlans over a twéntywthree century period_ésserted wheat to be indigenous
to the Euphrates valley (23, p. 358).

The other quite distinguishable forms of wheat that had been  culti-

vated in ancient times were einkorn (triticum monococeum) and emmer. (triti-

cum dicoccum ghrank), Einkorn is still found in the wild form from Kurdistan

to Palestine to Greece and its area of origin seems to have been Asia Minor,
probably the Crimea (66, p. 161). Fmmer, although assumed by Vavilov 4o
be of;Abyssinian origin,.was of Mesopotamian origin according to Burkill;
it became the lgading crop of Lower Egypt and the harvest month was named
after it (11, p. 259).

Interesting new research has been done to ascertain whether in Tact
the various wheats aroge independently, or whether in fact the natural

weeds which grow arcund wheat fields played a monumental part in devaloping
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the new wheats of agricultursl man, In particular the femilies of weeds
Agropyron (quack grasses) and Aegildps (a weed grass) have been studied
by the Americans McFadden and Sears and their réconstruction leadé ons to
believe that all of the Persian wheats, emmer, the bread wheabs and spelts
have come sbout by accidental hybridization by neolithic man who didn't
know enough to weed his fields, For a short swmary of their work; see
Edger Anderson (2, p. 59-6U).

Barley, which occurs in two distinct fOrms,‘two rowéd and six rowed,
hag wild parents which are to be found; the former in Palestine, Syris,
Persis end Afghanmistan, and the latter in Tibet. Burkill asks, "When were
the parents taken into cultivation? The one or the other in time for the

cultigen, Hordeun vulgare to have been made and spread before ca. 6000 BC

by which time it bad become a crop of the Nile Valley and Mesopotamia."
(11, D. 258), Turther studies by a Hindu-Kush expedition under the German
Scheibe in 1935 uncovered many more natural and even weed six rowed barleys
in Tibet and have helped elucidate the occurrence side by side of the two
types in agriculture since the European Neolithic Age (58, p. 310).

The case of rye seems t0 further the thinking that meny of our cule
tivated plants came sbowb as & result of the intrusion of weeds into fields
~of other cereals., Zukovsgki] concluded that rye éid not even gome about as
a plant until the Bronze Age and did so by mutation from perennial to annual
type-(zge P. 5). The earliest depositS'bf weed rye occurrad in archaeological
findings ab Mitridat in the Kerc peninsula dating fram the Third century AD.

De Candolle, researching through many of the historiansf writings, could
not find any Greek who described or mentioned rye; tﬁe firgt weiter is during
the Roman Empire: Pliny, who described rye being cultivated at Turin (23,

13.‘ 371) »
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~In his later writings, after a series of critiques has been leveled
against his earlier centers, Vavilov divided his former 01d World groupings
into approximately twenty smaller groups, distinetive not only for their
geographical aifferentiaiion, but also their ecological differentiation,
and. found rye, in widely different Torms, to belong to three of these-~
wild rye in the Armenian mountain group, gilant forms of rye in the Azer-
balgan foothlll group and recesgsive gened ryes, especially suscegtlble to
European fungus diseases, in the Pamir-Badskshan group located on the
Sov1et~Afghan border (69, Pe 556).

Clearly theun, we can see the dsziculty in trying to axyrive at one,

two or even a Tinité number of centers of origin in the general area of
. the Mediterranean~Persia. However, a mumber of feabtures can be ascertained.

'The_maiﬁfitem in the diet was a small seeded cereal. And man not only was

intimately involved in adapting and.domesticating this'cereal,'bﬁt in fact
involved.iﬁ its creastion by the practice of agriculture. This does not
deny thet Middle Eastern Man also domesticabed pulses such as those listed
by Burkili: +the chick pea, the garden pea, the broad bean and the 1ent11
(1, ». 259). - |

The diet of the Greeks and of the Romans has been the subject of an
intense study, not only to asceritain at what period these newly formed |

Mcdlterranean-or1g1n cultlgens appearedg but aleo to see what other domes-

'tlcated cr0ps appeared that seem o hawe had thelr orlgln in elther the

Per31an~Afghanlstan area or even further in Asia. 8Sir Wllllam Thiselton-

Dyer noted that the Grecks resorted to every poss1b1e native plant, and

had an insipid herby diet, Whlch required many condiments. The Greeks
relled heavily on onions and cruciferae, while in Italy greesns prevailed,
sﬁch ag ﬁailows, nettles, pursiane, alexanders, leeks, cabbages, sea kale,
chicory, arfichoke and, or course, tﬁe olive and the grape vine (;g? D.267).

These will be dealt with more extensively in the following chapter on Europe.
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© Burkill worked primarily with Vavilev's information on the geographi-

‘cal group centers of origin set forth in Figure 1 (1L, p. 252).

Figure 1
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In Egypt the early reaper was a wooden bar into which flint flakes
had been itthedded, whereas in Mesopoteamia, the bar was of baked clay and
curved with a curious altérnative in a few archaeological sites, sickles
made of terra~cotta, which is a very hard fire baked clay, making a most
fragile,'brittle tool. The'éarliest metal sickles recorded from Mesopo-
tamia date“ffom not earlier than 3000 BC (71, p. 227).

Agriculture not only developed fery'thoroughly and very extensively
in the Middle Fast, but fortunately also was recorded in early writings.
S. N._Kramér translaiiné from Sumerian tablets found almost a "Farmer's
Almanac of 1700 BC" which gave advice Trom a father to his son of the
importance of the maintenance of irrigation works, the need for fences,
fﬁe depth of seeding, the épacing of plants and recognition of some dis-
eases of'barley, as well as an admonition not to be lazy in the off season,
bt to fix and mend tools (71, p. 227).

Agriculiure woved as the use of metal moved into the Mediterranean
reglon. The'progress wegtward of the two wgnt hand in hand. Burkill's
map (gg?.p. 266), shown here as Figure 2, indicates the‘time boundary
{in years BC) of the spread of thé use of metal and the planting of emmer.

Much more information exists, or at leagt more intellipgent guesses
can be made, concerning the size of the population of the area under con-
sideration than for Africa or the Americas. Civilization, and with it
population maxima, reached three pesks in ancient Egypt, the first during
the 0ld Kingdom (ca. 2500-2550 BC), followed by the Middle Kingdom (ca.
2160-1780 BC), and climaxed during the New Xingdom or Empire (ca. 1580-
1100 BC) (50, ». 101).

In ancient Egypt were cultivated rot only barley and wheatl, but also
alfalfa, chick peas, clover, the garden pea, beets, onions, parsnip, rad-

ishes, artichokes, asparagus, cabbage, celery, endive, letiuce; the grape,




Fig. ‘i Burope zoned‘ in half-milienniurss by the spread of melals, with ene atrow tc.ihdma.e the
. divection of the movement of round-headed migrants irom Asin to central Eurepe, and & second arrow
- gupgesting the diffusion of Emmer {rom Bysis Lo cenlral Europe. [The. delimitation of the zones s
derived from C. 5. Coon's map of “Neolithic Movements and Chronology® in The Races of Europe -
. {New Yorky 1939), 80-81.] : .
the centaloups, the date, the Pig, meny spices including dill, garlic,
and leeks, olives, adible raps, and many animals, including cattle, chick-
ens, gOAtLS, geese, norses, mallard ducks, pigs, pigeons, and sheep {50,
p. 10k},

Clﬁarly this dzveﬁkity of" cuitzvatad,piants an& animals cauld 10 ¥ 2
4ain & high level of population. Beloch’s estimate of the p&pulatidn of
Egypt in 1k AD of 5 million with & density of 179 p€r$0ﬂq per 8q uarﬁ kil
mater couwld be revised dpwerds for btimes previous to %h@‘%eginning of the

present er&i{§§5 . 9).
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Usher reviews early estimates of population in other areas of the
Middie Fast, finding that Persia was estimated to have had a population
of Tifty million at the time of Darius (around 490 BC~--the battle of
Marathon). But Usher himself tended to believe that full maturity of
the population of Persia occurred later, either during the Selucid dy-
nasty (311-129 BC) or the Sassanid dynasty (229-628 AD); and concluded,
e may assume then that while there have been fluctuations, there has
been no real growth of population in this aré# since the early part of
the Christian era” (65, p. 21). |

The entire tervitory of the Mediterranean-Middle East was the sub-
ject of population estimates at the death of Ceasar Augustus; Beloch

givesﬂthe following results (65, p. 9):

Population of Roman Empire in 14 AD

Repion or Roman Political Unit Population - Densgity per km2
: Tmillions)
European Mediterranean
Ttaly 6.0 2k
Sicily 0.6 23
Sardinia and Corsica 0.5 15
Greece 3.0 11
Spain 6.0 10
Asia
Province of Asia 6.0 L
Rest of Asia Minor T.0 17
Syria 6.0 55
Cyprus 0.5 52
Mediterranean Africa
Eeypt 5.0 179
Cyrenaica 0.5 33
(present day Libya)
Africa (province)
(present day Tunisia). 6.0 . _ 15

The growth and settlement of this region first by stages of settle-
ment regarding maturity of civilization (by which level of agricultural
and other skills was used as a general indicator) and then by attainment

of high densities of population is indicated in Figure 3 (65, p. 25).
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Figuprs 3

4 " BAST ANG PROSPECTIVE GROWTH AND DISTRIEUTION OF WORLD POPULATION
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.V = EUROFE

Europe tfrdﬁ Spaiﬁ td Sweden £o Turkey) was n¢£ considered tb.ﬁe

a pflmary source of orlgln of agrlculﬁure bJ elther Saver or Vav1lov,_
except, asg already noted the MEdzterranean reglon of presant-day Greece
and Turkey b61ng the western exﬁem51on of Souﬁh West A51a, the 51te of
;the orlgln of thﬁ wheats and barleys. Hans Helbamk (19;9) contended

that ryﬂ and oams were 1ntroducad 1nto Europe as weeds in the wheat

flmld rye comlng from West Central Asia and oats probab1J from Eastern
‘Europe, ané.that they had not beﬂn separated as dlfferent cultivated
{plants prlor to th31r arrxval in Burope (gﬂ? o 371) Oats antalned the
status of a crOp plant durlng the flrst mlllanlum BC, and rye was brought
1nto domeSulcatlon only shortly befOre the alrth of Chrlst Helbaek did
imuch of hls 1nvest1gaxlon by means of analy81s of pollen recovered from
pea$ bogs durlng archaeologlcal dmgglngs, as well as the analy51s of the
contents of 1ntest1nes of several neclithic corpses from different sites
 1n Denmark . | N

| Whai the agrlculture of EuroPm was llke before the westward mﬁvement
'of flrst Greek and later Roman 01v1112at10n in terms of seads and prac=
tlces can be pleced togethnr from various bltS of data from dzverse sources.
We hnowy for 1nstance, that one of the key Words used to define slash-and—
burn agrlculture, sw1dden, is an old Anclo-gaxon word.whlch has two by~

'forms, sw1then and swxvven comlng from northern England (Northumberland,

Yorkshlre, Lancashlre) Certalnly the Word must have described g local
_phcnomenon. The orlglnal meanlng Was burned clearlng,' or to burn, sweal,
or 31nge, as heather“ ( p. h57) |
o Tree barﬁ was usad as a food, presumably before the 1nﬁru51on of

Medlterranean cultures»~the flrst reports in the Scand1nav1an countrles
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come from Plutarch, Polybius and Herodotus. The dried and crushed inner
bark of certain trees, in partlcular the elm and pzne, have beeu used.
Ior bread meal desplte the bad taste resultlng from the dlffloulty of
remov1ng the resins (51, . 301)
| Wlth the rlse of the Roman Emglre, and przor to 1ts 1mper1ai expan=
sion northward, trade begau along dlreot north—south 11nes from Jutland
(the malnland.part of Denmark) to the Po valley of northern Itaig; the
maln 1tom of 1nterest mov1ng southvard bemng amber, hardened 1e31n.” In
-fact an ”Amber Road" has been postulated, passnng dlrectly through moun-
taln passes of Sw1tzerland and there comlog 1uto comtaot w1th several
orehlstoric cultures whose sallent feature was thelr artlstlc ablllvy—h
espec1ally in v1v1d wall carv1ngs. These prehlstorlc stone 1maées re~
flected the level of culture of the area and haVe been the subaect of
tlntense 1nvest1gat10n ty Annatl (1060) Durlng the Bron e Age, the style
of art broadened in range to 1nclude not only rellglous subaects but now
Malso the artlst added flelds, plows and carts. .“hls art can be dated by
rperlod rather successfully by notlng the 1ntru51on of Celtlc themes from
the north and Etruscan themes from the south. At least one Bronze Age
carving shows 3 network of canals 1rr1gat1ng cultivated ﬁlelds. The
chronologlcal chart (Flgure h} glves some 1nd1catlon of the level of agri-
culture deplcted correlated wztu txme (h, p. 58) o o
Local cultures of Northern Europeans gave way qulckly to the much
more systematlc cultlvatlon 1ntroduced by the Greeks and Romans in thelr
expanszon westwar& and northward. Changes in dlet, changes in Spe01es of
plauts grown, changes in size of farm ahd- terure relatlons were qulckly
reflected throughout Europe. And 0 it is to the agrloulture and food
hablts 01 the Greeks and Romans that we must return momeutarlly. It appears

at first 31cht that the Greeks of Homerlo tlmeu (very early Greece) were
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Figure h

Chronology of Camunian (Neolithie Switzerland) Art
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much more used to a meat diet than their successors~-sheep, pigs and oxen
were regularly devoured &% even unxmportant feagts and duly recorded by
‘the early writers (31, p. 639). Fish is caught'at the time of Homer
~only by those who can get nothing better_tp eah; bfead is eaten with .-
nesat and‘barley meal is sprinkled over it; there is not much mépﬁion_of
vegetables. | B |
In later Greece, howevér;*farinaceous food is elways regarded as the
essential thing and vhat accompanied it (whether meat, cheese, figh or
other vegétable) was always secondafy. Barley made into & porridge was
the most common food. Earleylwas first reduced to groats, then Eoiled
toggéher with water and olive oil, As the Greeks became vegetarians,
they began to eat even the'yqung'shoots of wild plants (63, p. 63).
Aristophanes even jested on the mbther ofIEuripides‘being 5 greemgﬁocer
who palmed off an inferior thing (63, p. 63). o
Marshall (1663) reviewed what is depicted as the level of agricul-
ture in Rome from literary sources (&2). The Romans placed an extremely
high value on agriculture. In fact, many of the ppets have comz to be

known &s the pastoralists. In the second century BC Cato the elder wrote

a treatise §a11ed.De Agfiéultura; Later, Virgil's CGeorgics combined a
| sound kﬂcwleﬁge of agricu;ture‘with én uhrivaled poetic chaym, In the
earljnyeafs_éf the ampifé; Cdlumella wrote an elegant treatise on agri-
culture iﬁ 12 volumes, iaying'particular stress upon the value,tb-the'
farmer, of a thorough technical khoﬁledge (L5, p. 212).

Marshall made & broad distinction between two periods in Rbman hug=-
bandry. The first was prior to 200 BC, the period of small holdings in
which the emall landed proprietor was the backbone of the state. Pliny
notes that to be'careless‘in the tillage of the land was an offense in-

curring the Censor's Ban.
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- In the second peried, after 200 BC, there was a marked\growth of

large estétes and the disaﬁpearancg_of the small_proprieﬁor._ This was
due evidently to the natural expansion of Rome, Since the millets could
pe grown more cheaply in Sicily_andl&fricawang imported intgllﬁaly} there
was én inerease in the breeding of cattle and the cultivatioﬁ of the vine
which now became the most remmerative pursuits (45, p. 21k). Cato,
writing in the second-century BC, noted that_the viﬁeyard(was‘first in
economic return, followed by the vegetable garden, the osiercopse (ogier
is 8 pli&ble willow usedrin_making furniture and baskets), the olive
plantation, the meadow yielding hay, the cornfield (here meaning small
grain, not maize)}and then wood and forest products for fuel (EEJ_P' 214).

Conserving the soll had already become a matter of concern. Varro
and Virgil noted that at First the "two-field system" was in effect
(allowiﬁg'the_land.to_iie idle every secpﬁd yeai) but aé.pressures built
.for-moré foodstuffs, the "three field system" supplanted the old (here
‘the land lay Tallow only every third year) (45, p. 215).

Population: For ceritain areas of Europe, much more intelligent esti~
mates can be made than for other areas. It should First be noted that
' enumeration of population is very much a'JudeaoFChiistian'thiné. The Lord
directed Moses to "take the sum of the children of Isrvael" (Numbers, 1:1)
and that the count was éupposéd.to inclu&erénlyIMales "211 that are able
to go forth to war in Tsrael." It was Tfor this reason that the fourth
book of Moses is in fact called Numbers. However, Biblical treatment of
the question is unfortunately not uniform. David also conceived of taking
a census, but in this case, "Satan stood up against Israel and provoked
David to nmumiber Israel . . . And Cod was displegsed.with_this thing;

therefore he smote Tsrael” (I Chronicles 21:1,7).
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The Athénians and the Romans took censuses for military'reésons.
' Serviué Tuiiius who rﬁléd Rome from 578'to Esﬁ BC is‘credited for'hEVing
: insﬁituﬁé& CéHSQS‘téking'(éh,ﬁp.'BS) And later in ﬁedieﬁal,Eﬁrope;.
Chariémégn@ in hlS BTQVl&ry of 762 1lsted all malesy as dld Pepln the
Short, Kihg of the Franks in 758 -

o Taylbr‘(19§6)*éStiﬁaﬁéd:fhéi'?ranéejhas a population of from U to
5 million in the géfiod:befare thé“Romén”Emﬁiré,'and at the height:of
“the Emplre (around 300 AD) the populatlon had risen to about 12 to 15
mllllon. HlS means of making thése asblma&es was to use figures supu
plied B Raetzel’Which'inaicated approximately the population density

that could bHe supported by various cultubal léﬁels'(ég) p. Wh):

. Type of Economy : : L Density -Supportable
Pure collectional economy . 3-6 persons per hundred -
- o ' I ' square miles
Hunting and agriculture_ - . 0.5 to 2 persons per square
- ' - mile '
Pastoral economy : 5 persons per square mils

Settled primitive agrlculture 5-15 persons per sguare mile

With the disappearance of central government and the breakdown of
wany forms of:socigl overhead capital such as roads, distributlon systems
and_markets, the level of popula$ion sank back to approximately 6 to_8
nillion in Francéfby the 8th century (62, p. Wh4).

Levasseur, working largely fromldetailed'administrative records, gave

the_fgl;pwing_gstimates of population in -France (322 p. 371):

. 1050 AD . 7 million

1328 AD S 20 to 22 million

For Englan& Taylor estmmated that before the Roman oonauest, the
population was a 11ttle below 1 mzllaon, at the helght of the Roman]ﬂm—
pire, it had risen to about 4 to 5 million, end after the collapse of the

Roman Empire, about 800 AD, it had sunk again to 1 million.
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According to the Domesday book in 1086 and other sources of reasona-
ble accuracy, the following can be congidered to be good estimates during
medieval times (62, p. 46):

Population in England

1086 AD 1.8 million

1485 AD 2.7 willion

The.major Tactor influencing poPQlétiﬁn levels from the end of the
Roman Empire until the Renaissance was not, however, presence or lack of
presence of centralized government coupled with a complex organization
of society with food distribution systems subject to massive breakdown.
Rather it was disease, the plague. The plague exists in two forms, bu-
bonic and pneumonic, the former attacking the Lymph glands catsing them
to swell and abscess and the latter being an invasion by baceilli into
the respiratory orgens encouraging the development of pneumonia. Both
ravaged Eurcpe. After the Ostragoths had conquered Rome and precipitated
the decline of Roman civilization, the plague invaded in 532 £D coming
from the east through ConsﬁantinOple during the reign of Justinian I (555
p. 113). A large section of the European population was wiped oub. More~
over the effect was complicated by a parellel outbreak of smallpox.

From 1315 4o 1317 Europe again experienced one of ils periodic devas-
tating famines, but this time it was followsd shortly, in l3h8, by the
Black Death--bubonic plague--which again came from Asia, moving first
westward, then north into northern Burope and finally turning eastward
again into Central Europe. Estimates of the casualiies vary from 20 to
20 million. It is entirely possible that Europe lost between one fourth
and one third of its entire population (59, p. 115).

The figures cited above, computed by Levasseur and othars, point to

remarksble increase in population from 1050 until the time of the Black
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Death. Helleiner, writing in 1949, surmised what the population of three
of the largest language groups would have been in 1650 had population

continued growing at the rate experienced during medieval times (35,

p. 372):
Country - Projected Populstion in 1650 Actual Population inlﬁﬁo
England 13 million 5 million
France 60 million _ 20 million

Germany 36 million ' 20, 21 willion
‘The difference was due entirely to the Black Death.
VI - ASTA

De Candolle concluded that the follqwing plants‘were of Aslan origin
(23, p. 437): | |

8. Cultivﬁted for their subferranean parts--the radish, taro, and
the family of yams.

b. Cultivated for their stems or leaveg=~the Chinsse cabbage, New
Zealand gpinach, -and amaranth among the vegetables; for other
uses, the following: tea, juté, indigo,'ciﬂnamon, sugar céné

~and the white mulberry. o

c. _Cultivated for their fruitg-~the citron or-lémon,'oranges, man-
darins, the mangosteen, Jujube, mangoes, apricots, pesches,. rose
apples; the cucumber, the meloﬁ; various gourds {(the bottle gourd,
towel gourd, the snake gourd; étc.) kaki, the date plum; bread
fruit, Jack fruit and the banana.

d. Cultivated for their seeds--the litchi, the longan, the rambiye
tan, soy bean,,notcb—sgedéd buckiwheat, Italian millet, and rice,

as well as the following plants used for other purposes than as
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food: herbaceous cotton, sesame, nubmeg, black pepper, long
(chili) peppers, areca nut and cocoa nub.

In his earlier writings Vavilov was primarily concerned with the
originsg of the small grained crops and did not adequately consider greater
Asia except to discuss briefly two basic centers of domestication, roughly
Seuth Western and South Eastern Asia. We have already considered Vavilbv's
Sou’ch Western Asia in our discussion of Persia and the far"bhér i‘eaches of
the Mediterranean. To South Eastern Asia Vavilov assigns hﬁ.llless barley,
millet, soy bean, many of the Cruciferae and "a series of endemic fruit
trees" (66, p. El}é).
| In his work of 192’? Vavilov ammended his original list of centers of
domegticabion to add an Asgistie island center compﬁrising Japan, Java; and
Sumatra, although he d4id not discuss _eithér of the following points: what
cCrops Wére domesticated there, and whether any link could be established
between what happened in Jeapan and the rise and spread of égriculture
throughout the Malay archipelago (the present writer suspects no connec-
tion) (67, p. 425).

Later Vavilov decided to vedraw his maps and further partition Asia.
See Flgure 1.

Burkill, in reviewing the work of Vavilov, compartmentalized Asia
in a slightly different manner, xjeasoning that not only must the natural
barriers of mountain ranges and deserts be taken into account, but also
defined limits of the invasion and movements of man, thus suggesting the
geographical partitions given in Figure 5 (1&, p. 255).

Fault must be found with this differential nmethod of finding centers
of gene diversity and concluding that these are centers of' domestication:
the fault 1s that of taking the whole of the evidence from plant and dige-
regarding the cultivator. The two centers of China and the Malay archi-

pelago can be seen to be distinct not only from India bhut from each
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Figure 5
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cther by the relative importance of frults and tree crops iﬁ'tﬁé'éar&y
Stages of agricultire in China and Malaysis, and the complete distinction
between the btemperate and tropical trie crops domesticated. "Nothing pro-
claims the originality of Chinese egriculbure move than their resort to
silk as a fibre," stétad‘3u$k12l¢'wh0 later wWent 6n to 3dd "the Chinese
were fruit tree minded before the latins . . . the earlisst record of the
bultivation of & Chinese fruit tree 18 Mencius' undoubtedly late mention
"Qf“the“mulﬁérry‘in "heppy the peasant in possession of & few mulberry
trees about his dwelling that he may'clﬁ%éa“his‘p&rémﬁé“in silk'; for

‘Mencius dled in 289 B.C." (1L, p. 269).
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. Movemeuts of other cropgs into China from. other centers of domesti-
cation occurred very early, according to Sauer, (ZZ; p. 33):
South Chinese agriculture and that of Japan are advanced -
developments stemming from the original hearth to the south.
_Rice, bamboos, bananas, taro, persimmons and yams; brought
originally from India or Indochina, were greatly remade and
diversified by man in East Asia before we can speak of either
Chinese or Japanese peoples. Rice for example, contrary to
Chinese classical lore, is known from Neolithic setilements:
of North China . . ., the planting culture, spreading from the
South, set the dominant pattern northward beyond the Yangtze
and across southern Japan,
In prev1ous chapters we have dlscussed whether agrlculture began
with sexual or asexual reproduction of plants-uplantlng of geeds (usually
cereals) or of shoots or cuttlngs. Burklll fbund-ﬁhat_the autochthonous
development of_agriculture,in.Chiha'was'neither_really with the cereals
nor.with.the pulses but rather the greens. The originality of the devel-
opment was consequential on the very unkind climate of the northern spring,
-at which time very cold and very dry winds sweep down from the cold pole
in_eastern,Siberia and prevent the renewal of growth in the vegetation
while an enduring grey dust storm shuts the sun out ... . The Chinese had
Saken to ealing seedlings . . .the soya bean; others that they eat today
include the broad bean, . . . seedlings of the labiate Perilla ocimoides,
of the composite Aster-indicusi/ and of both specles of Fagopyrumg/”(ggy‘p.268).
Chings was faced early with the problem of social organization and

ownership of land because of the continuing problem of water. Chl Chao

Ting in his Work Key ¥conomic Areag in Chinese History discussed the dif-

ference between north and south Ching in the early problems of irrigation.
The most important cradle of early Chinese ClVlllZathH is in the ares
embracing the provinces of Shansi, Honan, Southern Hopei, Western Shanm
tung and Northern Kiaﬂgﬁu, rougly northern China, an area cdntéining

more loess than alluvium (14, p. 13). It is thie continuous

1/ The astor flower.

g/ Buckwheat.
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semi-steppe, . stretching from the sea to Turkestan, free from both forest
and marsh and favorable to sgriculture, that made carly settlement and
continuous dlffu31on ol culture possmble.

In South Chlna, 1n the alluv1a1 plalns,_there are authentlc records
showing that as eerly as “the Earller Han dynasty (206 BC to 25 AD) Chi-
nege peasants knew the value of 31lt 8s a fertllmzer. In about 05 RC
after completlon of the Po canal which conducts the 511t~ladeh water of
the Ching: r1Ver to a large agrlcultural area in the heart of modern Shensi
pruv1nce, the peasants of tha region sang. in its praise (3k, p._lﬁ)

“A tan of Chlng water contalns much 311t

It 1rrlga$es and it fertilizes

It makes your crop grow -

It Peeds willions in the country's capital,”

Iﬁ-éouth China water controlﬁmeantlfacihg'a'two—fold problem, that
of reguléting water supply and also that of augmenting soil fertility.
But here;'éé contrasted with North China, not only were inunda%ibn.canals
necessary, but also canils to drain the surplus water, esp801al 1y Prom
swompy areas and-at times even lake bottoms for the cultivation of rice.
At a-time whén ﬁany other cultures in the world were just'beginﬂing'to
:settle'and begin agriculture, the Chinese were moving into the Field of
public works. Thereé are numerous accounﬁé of publiec works fdr‘hatéi éon;
trol which Chi compiled into the following table (4, p. 35):

Maaor Irrlgatlon Progects in Hastory of Chlna .
Total Irr1gat¢on

Dynasgty : .. Date- Works Projects
Spring and Autumn - 722-481 BC s
. Warring States - 48L-255 BC ' 8
Chin Dynasty . .. - 255-206 BC - 1
Han Dynasty 206 BC w221 AD __‘55 .
Three Kingdoms 221265 AD oly

Tsin | 265-20 AD 16
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" Legend has it that the very first public works engineer was the man
Yu {somewhere between 1122-770 BC) who ‘is cited in a famous story by
Mencius, translated by James Legge (14, p. 48):

In the time of Yao, when the world had not yet been perfectly
reduced to order, the vast waters flowing out of their channels
made a universal inundation., Vegetabion was luxuriant, and
birds and beasts swarmed, the varlous klnds of graln could not
“be Zrown . e :
Yao raised Shun to office and measures to regulate the dis-
order were gset forth. Shun committed to Yu the direction of the
. fire-to be employed and Yu set fire to and consumed the forests
and vegetation on the mountaing and in the marshes so that the
birds and beasts fled away to hide themselves. '
Yu separated the nine stresms; cleared the courses of the
Tsi and Ta and led them to the sea. He opened a vent for the
Ju and Han and then regulated the course of the Hwal -and Sze:
so that they all flow into the Chiang. When this was done it
became possible for the people of the Middle Kingdom to culti=-
vete the ground and get food for themselves.
The perlod of the Warrlng States (h81~225 BC) witnessed a tremendous
technlcal as well as soczal revolutlon that flnally ushered China 1nto
the ensuing epoch, the seml-feudal period of its hlstory. The beglnnlng
of the Tron Age, the use of oxen to pull Ehe plough, the 1ncrea51ng
appllcatlon of anlmal fertlllzer and the conseqeunt revolutlonary growth
in the product1v1ty of 1abor in agrlculture played havcc Wlth the ancient
communal land system and gradually'broughﬁ about prlvate 1and ownershlp.
Thls can be dated by the beglnnlng of the 1nst1tu$1on of a tax on each
mau (about 1/8 acre) of land in 59h BC (lh p. 62) It no longer mattered
Whether land was publlc or prxvate as 1n the previous tenure arrange-
| ment All 1and became prlvate. Thla cut the szrlng whlch tied the feudal
lords to the routlne of production snd freed them from concern over the
harmful effects of protracted and large-scale fbrced labor on agrlcultural
productlon. Thus the revolutlon in the land system created the condltlons

in Chlna for large scale moblllzatlon of forced 1sghor and made posszble the

constructlon of large publlc works for Water control.
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India's neolithic*teéhpﬁlogy,including agriculture and demesticated
animgls, dabtes Trom perhaps_?OOQ‘yea?s;ggO-(ggﬁ-p. 23).
The two archaeological.sites 6f Harappa and Mchenjo~Daro are wekl
known to students of the subgect, “but unfortunately we. are faced w1th
an accompllshed fact and there exist Ffew clues as to emther the genesis
ar tha reasons for demlse of these ramarkable c1ty states. Sir Leonard
Woolley concludes uhat thmy are dELlﬂitEly not of Sumarlan 0r1g1n (Tl,
p. 88). The 1nhab1tants of these 01tles llved largely no doubt by agri-
culture, thﬂ spe01menu of wheat found resemble ‘the - common varlety grown
in the reglon'today-(ee, p. 23}, Ehe cmvzlmzatlon matured fully and then
proceeded.to stagnate, Lhe bulldlnﬁs xere &estroyed by floods and rebullt
time after-tlme. The people were gradually ¢mpoverlshed, g fact to which
the upper 1evels of bulldxngs glvms eloquent wztness. The flnal complete
destrucﬁlon came at the hands of the Aryan 1ﬂvaderb around 1500 BC. The
Aryans were both an agrlcultural and pastoral pﬂopln who understood the
pr1n01ples of manurlng and usad the aanal drawn plow. ‘. o
| Buddhlstlc llterature mndlcates that between tha ?th and bth centurles
.BC the econcmy of Northern Indla was comparable to that of laﬁer Mlddle
iAges in Europe' money and credlt were everyday lnstruments (ggg p. 2&)._
Merrlll (19&2),1nterested in & more rmcenﬁ perlod (that of the aarly_
splce trade between thn Malay51an archlpalago and early Europeans), wa.s o
able to shed gome llght on the early movements of plants 1n South East
A51a. The SplCES 1n which Europeams were 1nterested were, Oi course, peppar,
nutmegj clove; and 01nnamon, tbe varlous GXOulc frults whlch were fbund by
early explorers were the mangosteen, mango, rambutan, larsone, durian,
- banana, rose apple, malay apple, orange, 11me} pomelo and the cmﬁron or
=lemon. A 11ngulstzc 1nvast1gat10n 1nterest1ngly enough shows that many.
Hof these plants dérlve thetr Malay81an term from & banskrltlc (early Indian)

word, In partlcular, Merr111 gave %he fbllow1ng examplﬂs (MS, p. T4
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English Woxrd Malayeian g .- Bansgkritic.
(here including words
- appearing in Malaya,
Philippines or Indo-

nesia)
Basil : i - Telasih, Selasi : Tulasi, Tulashi .
Pepper Malisaq Marisano - Maricha
Safflower ' Kachumba, Kasoba ' Kagunmbha
Cotton . Kapas, Gapas - Karpas
Pomegranate Dalima, Talima Delum |
Ginger lily Dansuli, Mandasoelli Gandasuli
Watermelon " Karewbodja, Kalambosa Tarambuje

This would seem to be a glear indicatiqn_of the movement of these
plants from India (or in genersl, Southlﬁsia)_into_Southeast.Asia. Sauer,
_;on the'qther hand, proposes that the general region of Southeastern Asia
is the craélé of earliest agriculture (37, p. 24). Moreover, he identi-
~ fies this earliest center strongly with asexual plant reproducﬁion; mon=
‘soon:man gave gontinual attention to the individual plant and inattention
to its sexval seeds. The list of such marmade cultigens stemmingufrom
this region is large, most importent being the banana. The homes of the
two major types of yams.arelthpught to be the east side Qﬁ_the bay of
Bengal and Indochina (1;? p,,276)._ Moreover, most all of the palms have
- moved radially oﬁtward‘fromkthis area,.being_greatly altered'by.man in
the_process. 'Rice,:on_the other hand, is thought to be a much later cultie
vaﬁed plant, coming most probably from India. - It has even been suggested
that "rice was originally a weed in taro fields; in weeding it was replanted
elsewhere and a grain crop was produced, with partial retention of the

vegetative planting habits" (57, p. 28).

Population in Asgia

"How to treat the growth of population in Asia and make a comparison

of growth of civilization and level of agricultural technique is a problem.
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For most of Asia we are confronted w1th no data {save a few gueuses, with the
exception of Clina. Here ﬁhe problem ig elearly one of far too much data,

palnstakingly collscted and recorded and absolutely confusing. It is

easiest to start with the other parts of A31a and come lastly to Chlna,

for which, thankfully, a tremendous amount of revision and appralsal has

been done, in order to get scme clear idea of what the population trends

really were.

Kinggley bayis npted é'sodfce whiéﬁlggfe an idea of whé$:Alexaﬁder’s
army encountered when it invaded India in 327 BC. One small kingdom had
37 towns of over 5000 inhebitents (22, p. 24). Pran Nath estimated thab
aioun&'300'BC'the'gdpulatioﬁ of Tndia was between 100 and 140 milliéh'(§§?
p. 268). " If this informetion is accepted, and cbﬁpared'ﬁi%h an estimate
* of the population of the Indian subcontinent of 100 million in 1600 AD,

" an estimate of Moreland (1920) and coﬁfifméﬁzby Chandrasekhar (19h9) (53,

' :bﬁ 268),'ﬁheﬁ”onéacdﬁesf%olﬁhe conclﬁSiéh'ﬁhat ﬁhé pépﬁlaiion mist have
deelined rather than increased duéing'fhiﬁﬁépprbximétély fwo thousandJYear
dnterval, B o

Pran Nath (the pén name of ?ranéﬁtha'Vidyaléﬁka&a) made his eéstimate
from & thorough'inveétigatioh'df'Sanékriéié; Bﬁddhist;:erek.ahd Hindu
records dealing with war Etréﬁgth;‘admiﬁisﬁféfive'and feﬁdal organizétion
and populetion and the size of:the individual cultivabed estates Qﬁ%u
*p. 268). |

Until ‘dn iﬁvéstigﬁﬁdf'ﬁifh different‘recérég or different ﬁeaﬁs of
investigation is able"tO'giﬁé 8 better idea, his estinate will have t0
stand unchellenged. | B

The area of Asia which must be dealt with most seriously_iS'Ngrthgagﬁ
JASiaf,;ﬁﬁfe ﬁipally we come to the area with the longest‘recor@_of gcﬁaal

- tebulations thet can be called censuses. . In an. enumeration of.about the
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1ith century BC, the population of China was recorded as 13,714,903, Or
else it was 17,304,923 (gﬁ,'p.}209); Clearly, as Durand, the analyst of
these_figures acknowledges; thé‘transcriptions are garbled dﬁé.to the
extreme primitiveness of the writing system of the time, and_laéklof ex-
planation of who was being counﬁed. Ancther cénsusj equally unréliable,
in 680 BC showed a population of 11,841,923 or variants therebf;:_Taylor,
in discussing the same data, concluded that an estimate of something of
the order of 15 to 18 million could be acceptéd for the time of éonfucius
(ca. 500 BC) for an area covering 30% of modern Chine (62, p. 47);. Much

of the material appeared in the Wen-hien t'ung kao, the populatidn records

which have been successively worked over by deomgraphers such as Laoc Kam,
W. Eberharé and L. Giles. Lao and Eberhard assumed that they were tax
lists, but Giles asserted that they recorded a1l individuals (8, p. 125).
_Bielenstein,_on the other hand concluded that they-are neither exclugively
- tax lists nor correct censuses (8, p. 156):

Unfortunately most examinations of population history of
China have been based directly on such collocations which have

- caused the avthors to find enormous, in reality, non-existant
variations. One must have a comically naive belief in the-

. Fighting parties bestiality and blood thirst to assert that 7
An-Tu~Shan's rebellion in 755 AD should have reduced the popu-
lation of China from 51.5 million to 17 million. In reality
the dropping figures reveal the fact that the authorities pre~'
ferred the simpler taxation registration immediately after the
rébéllions uhtil‘the adini stration had been put in order again.

Below are glven the comparatlve estlmaxes from different sources,
Durand be&ng accepted.by thls erter as’ the ' most thorough and 1nclusmve

of all the.sources avallable (§§§ p. 2215 8 p.» 1565 15, p. 6U):
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Population in China
(nillions)

[

Year C Y Durand R Biélehsfein: Qlark
o Fmpire Total  China Proper = - | |
2 AD ™ 7L 57

1 AD L IR : L o 73
105 AD _ 55 53 | _
156 AD | 64 &2
350 AD | | N o
600 AD : S . 2
606 AD 54 s | -
609 AD T S
705 4D | 37 37 |
732 AD - | o 51.5
800 4D . 55
1000 AD Y T BS g S 55
1100 AD | 120 |
1200 AD _ 125 13
Ik%h Century 65 ‘ R S A, ]
1500 .AD I R S ' 100

“In snalyzing the above dats, we must remember that ecach of these re-
searchers has had the advantage of each other's data; this explains the
high gorfe;atioﬁs‘- Two periods are of ezceptional_interesi: axouﬁd 705 AD
and during the lkth'cenéury.._Sacharoff,_in the Tmperial Russian Embassy
to Hong Kong, in 186u_w:oté that the major'problém'during‘thé 7th‘ana'8th
centuriés‘wasire;igion,Vnéf'famihé (Eéé pp;'l9-21): ': | o

Unusually heavy rains in the year 682 occasioned & great

famine and the price of food rosz 100%. This was followed by
a general epidemic which carwied off a large number of the

people.. ~Still the population increased. . Another obsbacle to
the increase of the population was the rapid spread of Bud-

- dhism, whose adherents, partly from a pious zeal and paritly.
from an aversion to the crown service, entered the monasteries
and nunneries.  For the suppression of this evil, the governe
ment compelled (in AD 8U45) wore than 265,000 persons of both
sexes Lo enter the world again, SEHLLL the population would
not increase. This was owing to home and foreign wars;, to
scarcity of food and bad administration. At the end of the
Tang dynasty {(in AD 907) the nuwber of the population was
thres million less than at the beginning.
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An interesting.deterministic view, to say the least, The validity
of Sacharoff's conclusions bears further investigation, which, unhappily
is beyond the scope of this paper. China, during the other period of con=
cern; the 1hth century, is seen by Durand to have decreased in population
dues to the‘incessant fighting and bitter hardships which markéd the last
phase of Mongol rule, and especially the pandemic of bubonic plague which
seems t6 have raged no less fiercely in. China than in Furope (g@; p. 233).

In Japan, census reburns were taken from ancient times. Historical
trgditions frequently tell of partial censuses after 86 AD. - In the era
of recorded history, the Imperial order.of.6h5 AD first provided for
this task in a systematic manner and arranged to have the census taken
every six_years. However, most of the records were burned or desfrqyed
. after 30 years by govermment decree. Of all the surviving records (which
as in the case of the Chinese statisties, show many conflicts) reasonegble
estimates were selected by Yosghikiyo Yokoyama and Togo Yoshida and appear

in the following table (38, p. 3):

Populétion in Japan.

Date _ Population

823 AD 3,694, 331
850-022 AD 3,762,000

- 990-1080 AD , 4, 116,650
1185-1333 4D | 9, 750, 000
1572-159L AD 18,000,000

An interesting comparison was wade by Jemes Murdoch to show that by
1580 Japan was actually much more heavily populated than many nations of
Europe, a gignificant fact attesting to the high ability of agriculture

to feed large numbers from a seemingly poor base (§§? pe 5):
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Populatlon Comparlsons by Country
(ca. ]580) :

Country . . . i . -~ + population
Japan _ . : . S 18, 000, 600
Domein of House of Austris S 16, 500, 000
France | 14,300,000
Spain e e 8,150, 000
England. . - - : 4,600, 000

'Thé'rough conclusion can be draym that Asia; the cradle of agricule
ture was able to sustain & rather high level of population very early.
Not only the gégg of agriculture (rather than hunting, fishing'orafbéd
gathering) but also the social organization was imporbant--the ability
o' move beyond simple agriculture into Forms of'relatibnships'bétweéﬁ”
men thet ellowed labor to be accumulated'ih large amounts For large'bro~
ductive projects such as irrigation canals. Not only the social organi-
‘zation but also the administrative ability coupled.wifﬁ some tééhﬁical
knowledge was impoffant} Bul our kndwledge of the interactions bétween
level of civilization and 1evel of develcpmeﬁf‘oflagricﬁlture'allows only

our elementa:y conclusions. Else would be conjecture.
VII. ~ WORLD POPULATION: SUMMARY

‘ A'nuMber of researchers have ventured to give their begl estimates
of populatlon Whlcb are presented in the table below (7, p. 93 15, p. 6k
25, p. 1%; 37, p. 643 53, p. 17): |
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Estimates of World Population From Several Sources

(milliong)
Period Bennett C(Clark Deevey Huxley Putngm

Lower Paleo= . |

lithic : - - 0.5 - -
Middle-prer '
Paleolithic - - 2.0 - -
10,000 BC - - - - 1.0

: (from 0,1 to 10)

8,000 BC - - 5.3 = -
6,000 BC - - - 20 -

1 AD - 256 133.0  move than 275

' ' - 100

700 AD - - - - 270
1000 AD 275 -+ 280 - - 285
1200 AD 348 384 - - -
1340 AD 370 - 378 - - : -
1400 AD 373 - - - -
1450 AD k13 - - - 375
1500 AD DTS Lo - - -

Most interesting ére the various estimates df population density
which have been made for various types of economies, For these give us
some clear indications as to the increased levels of popul&tion that the
advent of agric ture allowed. Taylor cites the figures of Ratzel fbr

the following (62, p. Wh):

Pure Collectional Economy 3-6 persons/lOO square miles
Hunting end Agriculture 0.5-2 persons/square mile
Pastoral Economy 5 persons/square mile

Settled Primitive Agriculture 5-15 persons/square mile

These contrast with the Braidwooﬁiand Reed estimates for the archaeo-
logical sites in the Mid—east of 9.7 and 15.4 persons.per square kilometer,
which would be converted to 24,8 and 39.4 persons per square mile., And a
further contrast cah Eé made by extracting'the assumed density per sguare

kilometer from Deevey's chart (Figure 6) for the periods of 6000 to 2000
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Figure 6

Cultural Stages Correlsted with Ares Populated and Populsation Densiiy

YEARS AGO CULTURAL STAGE AREA POPULATED . T SeUMED DENSITY ] TOTAL
S PER SQUUARE KILOMETER POPULATION
(FAILLONS)
_ LOWER
1000000 PALEGUTHIC 125
" MIDDLE
300000 PALECUITHIC L
‘ . UpPER _
25000 PALEOUTHIC .54
16,000  MESOUTHIC 532
VILLAGE FARMING
4,000 AND 86,5
EARLY URBAN
VILLAGE FARMING
2,000 AND 133
URBAN
: | FARMING
30 ARND 545
 INDUSTRIAL
FARMING -
20 AND 738
INDUSTRIAL _
EARMING
160 AND o0
ANDUSTRIAL
, EARMING
INDLUSTRIAL
FARMING
10 AND 280
INDUSTRAL ‘
FARMING ST
AD.2000 AND 6,270
INDUSTRIAL
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years ago, during which btime he assumed densities of 1.0 f{)ersons per square
kilometer in the 01d World and 0.4 persons per square kilometer in the

New World, which convert to 2.6 persons per square mile and 1.1 persons
per square kilometer (25, p. 196).

Clearly there is no regemblance between the figures. It seems probable
that the discrepancy lles in the geographical area. being cbﬁéidéfed, that
is to say, whether land occupied or thought t0 have been controlled is
the basis for the density figures, or else land éctually utilized,

E. B, Deevey, in two articles (24; 25) attempted to synthesize the
data into coherent patbterns. Esbimates of maximum possible population
_de_nsi‘tylwere coirélatedlby him with level of agriculiural technique and
are indi_cat;_ed in Figure 6 (g?_, p. 196).

From é biological_point_ of view, ag:iculture allowed a larger level
of poptl;léctior;. sirr%ply because ‘Qf the more direct_ utilization of carbon which
ig combined _in{:o usable form by living mabter. The following four levels
_qf.éconqmy, hypothetical but pleusible, will serve as examples (2L, p. 106):

PrimitiVe lake fishing culture: The lake itself produces about

300 grams of plant carbon per square meter per
year. Tiny animals such as copepods uwtilize about
10% of that snd larger fishes such as pickerels
use sbout 10% of that, and man assimilates and
uses shout 10% of the carbon in the larger fishes.
Net result: man uses sbout .03 grams produced per
square meter,

More advanced ocean fighing culture: Here the chain of predation

is likely go be shorter, according to Deevey, so
that a more direct use of the carbon is made. Hy-
pothetical resulb: men uses sbout .3 grams PLCm

duced per sguare meter.
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THuntiﬁg.Culture; Hefe.again the supply of plant carbon is the
| ) & same,.ﬁut it is eaten‘ﬁj insects as well as by
other animels. The sﬁpply of catbechable animals
such as rabbits, therefore, uvhtilizes only about
1 percent. of the plant carbon, i.e. 3 grams.'

‘Agrlcultural Society: Here plant production is- sboub the seme -

per_square"meter ag-in. the cases.considered gbove,

 but because_the:plants-are directly utilized by
the society, the huﬁan crop can consume about 30.
grams per square meber,

In the shove pages, we have conSidered”the‘following‘evidénceﬁ‘Ieéfly
indications of level of techniques in agficﬁiture; probab;e 1§cations.for
the origin of domestication of plants, probable sites of the.origiﬁ of agri~
cﬁlture, end to a small extent; the dirvechtion of movements éf'ﬁéﬁy wnajor
Plants of interest before the transportatidn from comtinent to‘éoﬁtinent by
the Buropean during his Age of Discovery. Wé'hévé'attempted to-cprreléte
the rise of agrieulture in each case, where poéSible, with rises in the
level of population, Tt isohoped Eh&i new and fresh sources of information

cen be brought to bear upon this field of inguiry,
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