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THE RISE OF AGRICULTURE AND THE RISE OF POPULATIONS
PRIOR TO THE AGE OF DISCOVERY: A LITERATUREREVIlil'1*

by

Roger D. Montgomeryf

Prologue in Heaven:
The Lord directed Moses to "Take the sum of the Children
of Isr :'I.e1," and that the count ,vas supposed to include
only males, "All that are able to go forth to war in
Israel."

Numbers, (1:1)

Prologue Else"lhere:
"Satan stood up against Israel and provoked David to
number Israel••• And God was displeased with this thing;
therefore He smote Israel."

! Chro~icles, (21:1,7)

Let us enter the study of poplllations w;.th fear and trepi­
dation.

I .. CULTIVNfING THE GROUND

Where did agriculture first begin? When? What plants did man first

learn to stick into the ground and in the place of his ovm choosing? Did

he first learn to split the stalk of a plant, part the ground and try to

regenerate the original plant? Or did he gather the seeds or the fruit,

carry them to a place near his dwelling and plant them there? These are

fascinating questions. It's not economics. Neither is it history; nothing

remains vTritten of this period. I'ts not anthropology because we're equr.].].y

concerned "lith the plant as we are '-lith the mun. Indeed, it must be a

synthesis of all of these a.reas of study.

ifThj.s paper, in slip-"btly modified form, ,,,as prepared as an assistl.l.nt­
ship assignment :for the Fall Semester 1969-70. It is rqa'ocluced here, as
one of a series o:f studies on the economics of food and af~l':Lculture :in the
tropics directed by Professor 'l'bomlls 'I'. Poleman, in reco/3nition 0 f u. com­
plex assignment courageously carried out.

+Research Assistant, Department of Agricultural Economics, Cornell
University.
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Early z.nan de~~ded to quit. gather:l.ng,stalks by hand and rather liked

the idea of fashioning some instrtunent to bash the dry stall'i.s eMay from

the ground. Capital formation; the scythe; labor saving technology;

rising to a. higher level "of civilizati,on by becoming a tool malter and

tool user.....aren't these really the semantic tangle j.n which w'e're uIlhap­

pily involved, sophisticated terminology for less than sophisticated

concepts?

Let us go back and try, through various tools ~'lh:tch "Till be de-

scribed below', tools of analysis from widely varying :N.elds of research,,

to discuss the question of where man invented agriculture, ai1d most

especially, attempt to deal w:l th the question of "Thether there were

separate centers of origin.

Indeed, 'ihat do ''1e mean, "center of origin"? Do we mean a geogra-

pM_cal area "There man ·began to learn to cUltivate, or do ~'1e mean the

place "lhero primitive man discovered the plant, domesticated it and from

~yhich it spread radially to other cultures and other groups of men? In

the follOWing discussion, we must be careful to distinguish betHeon the

hTo, for they are entirely separate questions.

Did man proceed from his primitive position as a hunter to that of

sedentary agriculturalist by the path dictated by conventional vnsdom,

going from the stage of b~ing a hunter, to that of collector and then to

sedentary agriculturalist? Wasn't it possible he was a fisherman? Must

we assume he was a denizen of the foreot or tho savanna? Did he learn

to pl.ant in :forest clearings, or on river banks, or in the open plains

and river bottoms?

When did popu.lationB begin -to ril:lo? Did the natural tendency for

man to reproduce abundantly put an upward pressure on him to make tech-

nologlcal innovations? Pid' the need to feed more and more people force



him to plant more and different things in the ground and husband his re­

sources better? Or did the fact that he had learned a new technique and

had mastered increased production allo'l-1 his numbers to burgeon until the

surplus was gone?

After his numbers ,egan to increase, \'lhat caused them to fall back

to a lower level? Was famine the great destroyer of large numbers of

people, or ",,'ere the really major downward shifts in population over time

due to other causes?

In the following paper, we \'nll not be able to touch adequately on

many of these questions. Above a1.l, we \'TOuld 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 archaeological evidence, diggings

from tombs and early temples, cave carvings and primitive art

can be of significant help in detennining when various levels

of technique in agriculture had been attained, as well as what

the principal crops were.

2. L~nguisti~ evidence. The et~nology of many words in present­

day languages, especially those that can be seen not to have

chane;ed significa.ntly in thousands of years, will be of con­

siderable help.

3. ~.arly hist?rical wr~ting.~ A surprising amount has been gleaned

by some researchers in examirdng early Sanskritic, Buddhist,

Chinese and Semitic language texts. Colonial writings, espe­

cia1J.y E0me recently translated materials from Spain} the Rel~­

cion,e.s, of colonial administr€rtors, shed some light on what was

found at the time of the ardval of European man in the Americas

and in Asia. And of course, the early botan:Lsts, in particular
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Darwin and Alphonse de Candolle, have much to add :from their

somewhat primitive researches.

4. Genetic eVide~ This is by far the most interesting. The

first to tI"lJ to 1'10rk ,'1it':1 this evidence ~ras Ya;vilov, the Russian

geneticist in the l5eO I S and 1930 IS; many follo,V'ed in hi spath,

in particular C. O. Sauer, P. M. Zukovskij, Elisabeth Schiemann,

and I. H. Burkill.

Vavilov I s method consisted of plotting on a map the distribution of

recognizable races of a given cultivated plant and finding that where

the dots lie the thickest is the center of greatest genetic diversity

and must therefore 'be the center of domestication, the plant having spread

radially from that place by migrating man or by cultural interchange. As

Burkill points out, this method can be faulted for taking all of its in­

formation from the plant and none from the cultivator, for as every phyto~

geographer is aware, mountains are richer in species than plains due to

the crowding of microcliInates so that the chances of survival of variants

of both useful and useless plants is mu.1tip::'ied (~ p. 251).

The strugf3.le to limit the jargon o~f the various fields involved is

:.mmense. In order to not allow vlOrds to get in the way, let us begin

with a few simple definitions. The progress of stone ages ,.,as from Paleo­

lithic (Old Stone Age) through the Mesolithic and into Neolithic (Nm'l

stone Age). The transition from Mesolithic to Neolithic can be seen in

the example of the Natufian hunter-fishers vrho vrere camping near Jericho

around 7800 B C (!§., p. 81). The commencement of the Neolithic saw not

only t.he perfection of stone implements in the form of reaping knives,

polished axes and tanged lanceheads, but also of pottery, and can be

roughly-said to have begun in the sixth millennium B C. The progression

in metaJ. culture 1'10.8 basically as follows, Age of Copper, Bronze, and



lastly, Iron; the most impol~ant, of course, being Bronze. Societies in

Western Asia were conversant with the casting of copper j.n the fifth

millennitml B.C. New techniques took sumetimes thousands of years to

spread to other naturally isolated cultures, so we are not being specific

as to time by indicating that something took place during the Neolithic

or during the Bronze Age. Instead only the level of culture is being

correlated ~nth agricultural progress.

II - THE AMER~CAS

Agriculture arose in the Americas most probabJ~ in the hills of

Southern Mexico or Central America. The crops domesticated there include

what are presently among the \'lorld I s most important food crops: corn,

manioc, the pot~to, the sweet potato, the peanut, and the tomato. Early

agriculturalists in the Americas, however, ''lore not successful at domesti­

cating many anirnals, ficding it possible only to domesticate the llama,

the alpaca, the muscovy duck and the conllnon i\mC'rican turl<;:ey.

The above statements are of course open to question first as to

their validity and proof (or what (lan reasonably pass as proof) must be

furnished. But they are also startling as to conclusions that could be

reached. Conventional \'Tisdom dictates that every American school child

know that the first American friendly Indians c'lll1e and sho\'led the pilgrims

how to plant corn (more properly, mai.ze) by putting a small piece of dead

fish in the hole as fertilizer. What if there had been no ma:ize'l t'1hat

if there had been no Indians inhabiting the narrow flat belt of hmel

separating the Appalachian mountninl3 from the ocean? Or in the Co.a8 of

the first Spanish adventurers in Centro.l and South .America, had thero not

been the riches of the M.ayan and. Inem! dvilizations to r:>ll.1ncler;> ·."ould

the Spanish kingdom have ventured to lnvolJt SO much in th€~ expeCllti:iorw



that opened the age of ,discovery? ., Vast historical. importance must. be

placed on ascertaining what was the. agricultural' 'base for the various

Indian civilizations.with which the white man came into violent and ex­

plosive contact, -beginning with, such men as Cort'es ·in his conquest of

Mexico.-

Trying to ascertain whether maize is really of American origin by

following the linguistic approach, oue immediately enColUlters difficul­

ties. For the French name for maize is Ble de :.r'urquie (Turkish wheat),

and the Turks call it Egyptian corn and the Egyptians ca.ll it Syrian

~o}l!rp. (§ p. 389). In a study of this very confusing aspect by one

of the early botanists to whom credit goes for an enormous rnnount of work,

Alphonse de Candolle, we find the discovery that the noone of Turkish wheat

lvas first given to maize by botanists dating from no earlier than 1536,

"'ell after the Age of Discovery had begun (23, p. 389).

Duchesne, in his classic Trait~ .<iu Mais, '''as convinced that since

Spain held the Itindgoms of Naples and of Sicily that it was entirely

possible thut maize could have been transmitted and sold by the Venetians

through Greece, t.he islands of the ronean Sea, Bosnia and Cro9.tia and,

"il a pu en resulter que, dans ces pays soumis awe Turcs, le mais a1t etG

plante dans le8 temps les plus recules, et que les nutres nations toile

que les Allemands, les Francais et Wle partie des habitans de lIIta.1ie

no surer.t donne d1autre nom <J.ue celu:l de Ble de Tu~uie." Cit has been

possible, that, in these lands controlled by the Turks, maize ''faS planted

early and the athol' nations such as the Germans, tho French and 0. portion

of the Italians could give it no othor name than Turki~h vnlcat.-!

Of :lar more interest, hov,ovor, linguistically is not this less-than­

SUbstantive discussion of the origin of modern European vrords, but, reo.1­

iZ1ngthat -they all date from after the beginning of the Age of Discovery,
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to trace in the Americas the prevalence of words of various language

groups ,qhich have chanGed littlel if any, in reference to maize.

In a linguistic study of all the lnajor language groups of Central

and South l\meriCs,1 Birket-Smith found that tw'O predominant categories

of languages prevail, one which he called "Peruvian" (in that they seem

to have their center of location in the ancient cu.lture area of Peru and

Bolivia) and the other "Columbian" which extended earth from Colombia up

thrOUgh Southern Mexico and down along the entire Amazon Basinl along

the coast of Brazil (21 p. 32). The direction of loans of the words not

only for maize, but also for roasted maize cob, seems to have been from

the Andean regions dmm to the Amazon peoples, which "proved not only the

cultur~ superiority of the mountain peoples, but also the fact that to

a very great extent it is the Andean w'Ords for roast maize cobs that are

found in the lowlands. In ether words, the prtmitive tribes learned to

knovT corn as an article of food among the highly developed mountain peo­

ples." (21 p. 29).

That maize vras surely first domesticated in the Americas is born out

by historical research into the journals of many of the first travelers.

Had it been known in Europe, one would not expect such amazement at--and

constant difficulty of describing--maize in the NevT World. In some rather

nevTly uncovered materialsl entitled the Helacione.s (generally, anm.,rers

by the Spanish adventurers to various questionnaires sent. out by the

Spanish government), in 1513, a Spanish inspector of mines, Gonzalo Fer­

nand/2z de Ovieda y Valdes, wrote ext.ensively 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. II (:20 p. 150).

De Acosta visiting Peru came upon wide plantings of maize as did Cortes

in Mexico. Thus by the time of the Age of Discovery it had been success­

fully di~fused fairly well throughout the Americas and, more interestingly,



had already been success:f'u11.y adapted to :thecomplete changes in soils,

climate, photoperiod and li.ght intensity of each locality. :Moreover,

numerous uses had aJ.:ready been found and were described by the Relaciones:.. __ _ _a_

bread,maize gruel,maize beer (brewed and dro.nlt after only fours days~)

and extractive products such as cooking fat in Peru and even f~r sugar

(~ p. 154).

Vavi1ov, follo~dng his genetic approach (which assmned that the pri­

mary regions were those where the greatest diversity of varietal charne-

teristics of a given species were to be found) found that not only maize

but upland cotton, the commonhean, the sma.l1 seeded :Lima bean, and the

annual peppel' all originated in the area of Southern Mexico and Central

America. The probability ",as great of having many of' the domesticable

plants found there simply because there are so luany more species in Mexico

and Centra.l America--he gave IJ.,626 ....of monocotyledones and dicotyledones

as contrasted "!'lith the whole of North America--for 'l'lh:1ch he p;ave as 9, Lr03

(~ p. 191).

Vavi10v counts very heavily on the importance of this subl;ropical

and tropical area as the aecum\1.lq,tor of specif'"lc and varietal diversity

(§.Q, p. 193) and finds that the grmvth of the great c:lvi1izations of the

Mayas, the Aztecs, the Zapotecs, and the Toltecs in the Americas is com-

f";.eh:ly in accord i'iitb th'is.

The pioneering work of Vavl10v was carried on by Mangelsdorf, who

followed very closely the genetic arguments concernj.ng maize, extended

the studies and arrived at rather differerrt conclusions. In tracing the

relationship bet"V,con maize and its ~'1ilCl relatives, teosinte and. tripsacwn,

one finds maize's relation to these rather obscure, but it 'l'Tn£1 found that

in general teosinte from southern Guatemala showed the fewest chromosome

similarities to maize, and the farther one went away, the closer grew their

chromosome characteristics (~ p. 50).
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If' one looks for the center of the domestication of maize in those

places ,.,here there is the greatest existing diversity, reasoning that in

the distribution of any cultivated plant that only a proportionately smaD.

number of samples will be carried away as man moves, and that the region

of the greatest diversity always remains the center, then one must con­

clude that the center of origin of maize is in the Andes (~ p. 242).

However, if one looks for the greatest diversity of related cousins,

then the Andean region is ruled out, as teosinte and tripsacum are not

cv0u f-::mnd there, and instead one turns to Guatemala, vlhere teosinte has

trul~ been found as a 'dId species, as compared to the tablelands of cen­

tral southern Mexico, where in fact most of the wi.ld c.ousins have been

found after several generlltions of hy'bridization to have already previously

been crossed vrith maize (44, p. 214).

An interesting sidelight is that maize probably would have become

extinct had man not begun to cultivate it, for maize is particularly

unable to either disperse or protect itself. It has fino tuft or wing to

catch the wind and when the ear is not gathered by man, the grains faJ.l

still fixed in the receptacle and then rodents and other animals must

destroy them in quantities and all the more that they are not sufficiently

hard to pass intact through the digest-ive organs fl (§ p. 395).

Finding the real center of domestication of maize is rather importa!1t,

because if in fact it was domesticated in Centro.l America, this would

fall in line with Sauer's thesis that below a certain line vrhich cuts the

Americas in two somewhere north of Panama, agriculture began through

asexual reproduction--i. e., man learned to plant by cuttings. BuL if

the origin was in fact far to the 6~uth, somewhere in Peru or Colombia,

then much of Sauer's reasoning vlould have to be discarded. So it behooves

us to pause a moment and examine Sauer's argument. He found that remar­

kable similarities occur among the many crops which can be traced to
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South America. Planting began by division and multiplication. All re~

quired good drainage, and where drainage was poor the cultivators built

the mounds high to provide aeration (211 p. 45).

Among these crops were manioc, the sweet potato, the racacha (which

is similar to parsnip), and several others of lesser importance. Also,

Sauer found that although vegetative planting did not carry far to the

north, it did extend to the tip of South knerica. Such a southward ex­

pansion must have taken a long time, given the tremendous differences

between areas near the equator where daylight is almose always the same

year round, and, say, 500 South latitude, where the day in the surr~er is

almost 17 hours long and in the winter less than 8 and a half hours, and

between the tropical red soils and laterites of equatorial South America

and the brmm steppe soils and the podzols that occur in the extreme

southern part of South America (60; ~ p. 138).

Sauer found that north of his line through Central knerica the mode

of agricuJ.ture 'becomes seed oriented, or in his terms "selection talws

place by sexual progeny" (21; p. 62).

Sauer does not rule out the possibility of there being t'l'TO hearths

of domestication, but prefers to think of a northward movement into '

area in ,.,hich man not only domesticated maize, but also a "11'.ole family

of beans and squashes, ~!hlch, as he notes, were grown rather early to­

gether, forming a "symbiotic complex, ",ithout an equal elsewhere." (2]"

p. 64).

The beans and cucurbits in particular have thei.r widest variation

in Mexico, and, by contrast, mOS'G of the forms beans take in South America

are genetically recessive, haVing been selected and transported.

Throughout the area He find a tremendous predominance of grain prod­

ucts, vegetables, fruits and grain alternatives, w:l.th very little evidence
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of proteins or oils in the diet based upon the domesticated crops. P.K.

Bennett, in a study of the diet of the Southeastern New England Indiau~

by means of historical research, estimated that in rbout 1605, the diet

of the Indians was approximately 65 percent grain products, 10 percent

animal and bird carcasses, with only small proportions of other inpu~s

(§., p. 392).

As Ive will attempt to discuss later, there is very' ,prohably a strollg

connection between the diet, the types of crops domesticated, and the

pattern of domestication and diet imbalance in other Pf,,~'tb of the ''lOrld.

vie must turn now to the question of the popuJ_Ertici1 which this early

form of agriculture ''las able to support in the AI'ler:..cas. ObvioL;sly,

statistics are not available. The earliest deJYlogl'ap\nc stuC::ies (';vailable

in South America are 1890 for BraZil, 1876 fa',::, Peru and J.S00 fl J: 3::>livia,

so we are faced with an attempt to regress baclnmrds over' long p('r1orl,s

of time "rith a wide chance of deviation, or e:!. r:: 0; to devi se some other

means of estimating populations. If 'fe can f',;.,nd other mcallS ",hi eh "loulcl

hold systematically and logically, then r...erhaps \'le have 3. Lasis 1'01' juelf!.­

ment; othervlise vIe are engaged in guessing gCUU8S, the"" ,:.1ativc merit of

which is questionable.

Of the early demographers, C2.rr-Saunders, in the lA:t.e 1930' s esti·~

mated that ir. 1650 the population of North America \fUS about one nUlioD

and that for Central and South America it was about 12 million (g p. 30).

His method of estimation was to dj.vide the area into a nwnber of geographi··

cal areas, then take the best ava:l.lable evidence of densities in each area

to find the product. To be able to do this, Carr..8aunders evidently had

to lean heavily on Humboldt's e'-,timate& of the population of Mexico j.n his

early visit there in 1793 (12, p. 33).

jmenustik
Best Available
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M. K. Bennott attempted to correct Co.l'l~...Saunders data and then worlwd

backward, his assUmp"'::ion 'b'eing that until the advent' of'modern medicine

it i,taS not the birthrate tha£ varied and changed the size of a population,

but the death rate. 'rhus he reasoned that the arrival of: ·the Europeans,

with tHeir entire range of yet to be experienced diseases, caused a lnarked

decline in the population of the Americas from 1500 to 1600 (1J p. 9):

Year

1000 AD

1100

1200

1300

1400

1500

1600

f'.opulat,;ton in the Americat;l
(milliq.n~) "

13
17

23
28

30

41

15

J. Do Durand, in ~'l1'iting for the United Nations in 1)65, tends to

accept Carr-Saunders estimates for 1750 (and thereby for 1650) for the

~nl01e of the Americas to be about 13 million, divided one lnil1ion in

North America and J2 million in South America :i.n 1750 (§2, p. 21).

Colin Clark, attempting to synthesize all the daca ~vailable from

all of the various demographers, accepts in total Bennett's data for the

period lObO to 1500 AD, bu·t also includes some hOlT infor111aHon as to ''fhat

might have happened to population from the period AD 11~ to 1000 AD, finding

that in AD 14 approximately 3 mill:i.on inhabitants could be found in all

the Americas, and that this had s~lol1en to 10 million b:'l 800 AD. Much

before the European arrived, man in the .Americas had begun to lay dovTn

'a sufficient base o£ agriculture, insuring hllnself'against major catas-

trophes, most probably by storing or saving some edible foods, perhaps

by the use of pottery, but aJ.Boperhaps 'by leaving the' crop in the ground



if it is not one that must be harvested immediately after maturity, as

in the case of manioc (!±Q, p. 101).

Suppose for e moment that we do not question the authenticity of

the population figures, but accept them instead. In 14 AD, three million

inhabitants; in 800 AD this had risen to 10 million; at the high point

.of about 1500 AD,'a veritable boom to 41 million. Where ",ere these sites

. of civilization? From whence crone these folks?

In 1884, Grottus proposed that the Indians of the Americas north of

the Isthmus of Panama descended from Non,egians: He based this largely

on a word-association of suffixes that he considered too much to be acci­

dental. The -~ one finds in such "lords as Iceland, Greenland, and other

Scandinavian names is remarkably similar to the -!EE. endings in '-lords for

groups of Indians such as Cimatlan, Cuatlan, Ocotlan, etc. Also, the

Aztec origin ,.,ords such as Teut fur God, Vlaieri; for lash and bel\:e bore

for him sUfficient resemblnnce. These coupled with 11 variety of remarlw.bly

similar practices, such as circumcision in Yucatan, led to possible Old

World connections--in the last case Grotius guessed a mj.gration from Ethio­

pia (by ,.,hat means he didn't seem to bother considering) (d§; p. 120).

It is clear that man has been in the Americas a long tDne, although

it is not immediately clear from vlhence he came. He had been here long

enough, in fact, to develop 160 linguistic stocks or language families

and mOl'e than 1,200 dialects, which :i.s, interestingly enough, more than

the remainder of' the entire v10rld, according to Kroeber (~ p. 5). Most

authorities do asswne that man cmae over the Bering Strait from Asia some­

where near the end of the Great Icc Age. lIud he arrived as late as 10,OOC

years ago, he Hould have had to negotiate an approximately 56-mile stretch

of "rater; but if' he came much earlier, the level of' the sea ",ould have

been down about 200 to 300 feet exposing a land bridge (~ p. l!~). More..

over, remains have been found of man .previous to li'olsom man (one of the



earliest in the Americas) ",hich had be~\n placed at 9900 B.e.by (\4 dating

and these earliest remains have been reliuQ1y estimate,d to be 50,000

yea:!i'S old (lQ; p. 12).

By tl}e ti)l1e of the conq1).istadol'ClS, how'ever, contact bad been made

fairly lOlell uith the res,\? of the w·orld. Thf' people who beat the Spaniards

't'lere the Chinese and the Phoenicians, at least according to Verr i 11 •

Verrill citea an account by a Chinese Buddhist Priest, named 11oei"8hin, i'1ho

visited the Arnericas in .499a.nd urote hj.s descriptions in a doclUnent called

the Fusang '\'1hich i'laS entered in the Yearbook of Annals (12; p.16). Verrill's

i'life made the spectacular discovery moreover, of the Smnerian (Phoenioian)

characters on the Santa Rita frescoes in Br:i.tish Honduras. And :i.nterest ..

ingly enough, for the purpose of the current study, these script characters

described agriculture in the far-off land from i'1hlch the PllUlleel Serpent had

come....the Plumed Serpent described himself as the son of the SlUl, havina

traveled arcund the world and described tilled and irrigated lands and their

crops, incl:i.cating these by glyphs of food crops i'1here the stomach should

be and by crossed lines at his back ''1hich shoi'fed that his home-land had

drainage <Utches.He is estimated, by Verrill to have arrived in about

600 AD (10 p. 110).

By 14'5'£, the Indian Iv'l,cl adl3,pt~d, htmSE;),:f to f,l;l.glrr. d:l.f:ferElnt. Gljm~t~R

from arctic to tropic, from ariel to hwnid, and from sea level to 14,000

fect. According to Albrecht Penck 25,000 years wOlud hardly be enough to

do this (~ p. 5). Physi~logica1ly this means massive changes in man,

for we ImQi'f the physiological ByBtemH of every function of the body are

different at different altitudes. In a study done of present-day Andean

man, it 't'1a.S found that the plood volume of an average man goes from 5.21

Iitel'S of Lima men near sea ~ovel, tC) 6.98 liters of blood for Norooocha

nat;l.ves nOrID(;\lly founQ. at .14,oqO,foo1;, and of this change.the majority is
f ;';.. •



not due to simple increase in the neutral liquid (plasma), but rather to

changes in total volume of red cells (fran 2.34 liters to 4.29 liters)

and of totaJ. grall18 of hemoglobin (from 788 grams to 1464 grams) (~ p. 363).

So it becomes clear that nmn has been in the .A1n(~ricas a long time,

arriving before agriculture ~ms an established practice. He settled and

grew in three basic areas: the Central Platueu of Mexico, the Yucatan

peninsula., and the l'Testern slopes of the Andes not fill' from lalte Titicaca.

In centrol Mexico the Aztoc crnpj.rc \-TaS actuoJ.Iy prececled by the Zapotecs,

the Tehuanas, and the Toltecs, \'lho extended as far north as present day

Utah (1Q, p. 50). 'rho \'1Ord ADtoc menno, intorenttngly enongh, Pe0,Eleof

the Cranes "Thich vTould indicate that their first 8ite was on some marshy

shore. When the Spania.rds invaded the Aztec capit(tl it \HlS alre3.c1y a very

imposing eity, over 12 miles in circumference with more than 50,000 houses

and more than a quarteroof a million people (70.., p. 55). Further to the

cmuth, in "That is nO"T Yucatan, Guatemala and Hondur&;;;j 151'0\'1 the t.1ayan empi re

"'hleh is estimated to have been at its first zenith durinG the period frOID

a feH centuries 13 C to about 200 AD.

Probably most famous of the South American civilizations "ras the

Incan, \oTh1.eh surrounded lake Titieaea and extended the entire length of

South America on the west side of the Andes. But they "Tere preceded by

a very ancient group v1ho had firs'\:' built the city 01' 'llihuanuoo Oil the bOt'f;

del' of Bolivia and who it may be sunnised know irrigation. Their city

show'ed tremendous engineering feats; they ",ere stonE! workers and had com­

plete subterranean sO\-lerage and drainage systerno and sluice gates to can...

trol water coming into and out of the moat \-lhieh completely surrounded

their city. 'rihuanaeo "laS estimated to have been constructed some"There

around 10,000 or 9,000 B. C., \-lhleh \-TQuld, 1 f true, make it the oldest 01ty

in the l'lC'rld (121 p. 209).
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All of these civilizations of the Americas were to leave considerable

ruins sho~d~gsigns of extensive civilization; pottery, calendars, t~nples,

moats, glyph-type 'Vrritings, the ~·,hole ~·f()rks. '1as it not then necessary

to have agriculture, in.·:ract an extensive sedentary base of agrictLlture,

in order not to be concerned with the claily problem of survival and to

aJJ.ow sufficient allocation of time and energies to these other pctivities?

Meggars concluded that not only vTa:3 a sufficient base necessary, but

that "'hen a highly developed culture such as the Mayas moved into a ne",

area "lith 10\'1er agriculturaJ. potential, it appeared archaeolog1 cally at

this "mIl-developed state, only to fail to diffuse into adjacent areas,

and to gradually decline (~ p. 8ll).

Altschuler took issue "lith this environmental determinism. Here one

to agree that the agricultural environment Has the limiting factor, the

history of the Mayas would be neatly explained, especially their decline,

,,,hich is often thought to have been the result of' doclines in productivity

of the land, causing them to abandon not only their flclds, but OIDO their

pract:i ce of scdental"'J agriculture, change to shifting (or 8,,,1cldon or milpa)

cultivation and go lnto decline. Altschuler reasoned that social factors

",ere probably marc important (!J p. l8)~). Mayan agr:i.cu.lturaJ. practices

by their very nature did not involve a high development of central control

for their ordinary operation. Such administration as was needed was done

more on a l~ine;ship 1)a6is. But as the class of priests gre,,! and demanded

an increasing surplus, they began to expropriate this surplus and it "ras

the dwindling margin or surplus lei'L us a reserve for the fieldc future

that led inevitably to social disorgani:mtion. Soil depletion alone waD

not a sufficient argument.

In fact it is not a certainty that ffiJidden agriculture denotes a

lesser ability to at~ain a high level of. civilization and therefore of'
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population. Dumond in a comparative article of present~day stndden agri­

culture societies adduced evidence that yields per acre for si'lidden plots

are considerably higher" thus producing at le.ast the reserve necessary

in order to undertake other activities (§1J p. 302). Moreover, if sharp

definitions of role in society existed in these three centers of Indian

empires" it is possible to conceive of the town or temple dwellers as

sedentary" constructing those montunents that have endured, and at the

same time the rural agriculturalist ~~s either a sedentary or shifting

cultivator but still able to produce sufficient surpluses in order for

the popQlation to grow and expand to the levels earlier suggested by the

t:tme of the nrrlval of the European.

III .. APRICA

Vavilov, Hriting in 1926, concluded that there was one center of do­

mestication of cUltivated plants in Africa. This was in Abyssinia} pre­

sently ImOi'l11 as Ethiopia (§§., p. 21+2). Compared to the rest. of the i-forld,

Abyssinia can be credited i'Ti th a. numl)er of' forms of hulled barley, violet

grained ",heat, severed original raees of peas, some peculiar races of oats

and a number of lesser plants.

Vavilov decided that oats belonged to Abyssinia not on the basis of

direct examination of genetic material or number of types, as i'1l1S usually

his crHerion, but on un allied illnnunHy, ",hleh 1s gene"tica.11y inherited

in these types of oats, to certain European smuts and rusts, and a marked

sterility in crosses (§§., p. 173).

As a corollary to this, Vavilov found that of the types of smut which

live on sorghum, the majority have been found in Africa alone. Finding

that the diversity of specialized parasites could equally be a strong in­

dicator of the center of domestication, he i'TaS led to include sorghlun in

the group of plants being of African origin (§§., p. :L51).
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Sauer, writing in 1952, in reViei'ling the 'vork of Schiemann, con­

cluded that Vavilov had erroneously attributed barley to Aby'ssinia, but

'"Tent beyond Vavilov'in also attributing the CO"T pee, the hyacinth bean,

several lentils and sesame 'to that area (57, p. 77).

It can be no'::,~d from Sauer's and Vavilov' s find:tngs ·that all of the

crops whose origin or domesticfftion is thought to be Abyssinia are seeded

plants, gr~dng by sexual, not asexual reproduction.

Sauer, when confronted with the fact of a few unexplaimible types of

yams, "Tas moved to allo,"1 a "subordinate center of vegetative domestication

to forest Africa, centering somm'There 'behInd the Gu.inea coast." (57, p.35).

These two yams, the white and yellm'l Guinea yams, (Dioscorea rotlmdata and" - ...

cayenensis) were the only forms i'n1ich were reproduced asexually. Most

other plants found in Africa, Sauer w'as content to say, arrived through

a sea corridor along the coast of the Indian Ocean, having ftrst been cul­

tivated in Asia.

Burkil1 (~ p. 271) concluded that sorghum was ennObled in Africa

in the humid equatorial areas (not Abyssinia) and spread from the Atlantic

coast to the Indian Ocean, its northernmost point there being near Zanzibar.

He, lilte Sauer, found that almost all other cultivated plants could be

ascribed to haVing come over the Sabaen land (a sea lane used by traders

from East Af'rica to India) i'lith one interesting exception, the calabash

gourd, which has little va.lue as 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 \01011 as Africa. Admitting that there are fan ..

tastic theories of hOlor it got distributed that widely, Burltil1 stated that

his "own belief is that Nature made it common to the Guinea and Brazilian

margins of the Atlantic and that it spread thence." (;b1 p. 271).
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Africa seemed to have been peacefully assigned to a minor position

by the botanists and geneticists and stayed that way until 1959 when a

bold new hypothesis "ras set forth by G. P. Murdoclt. He credited the Mando

peoples of west Africa, who near the headwaters of the Niger River in the

extreme vTestern part of the Sudan, vnth the invention of agriculture in

Negro Africa (~ p. 67). His line of reasoning "ms largely linguistic

and ethnographic. "We should expect the particular people \'Tho first ad­

vanced from a hunting and gathering economy to an agricultural one to have

multiplied in number and to have expanded geographically at the expense

of their more backward neighbors • • • this condition doclJ not prevail in

either the central or the eastern Sudan • • • our criteria are fully satis­

fied hm"ever in the vTestern Sudan by the far filillg N:lgritic stock." (LQ,

p. 67).

It is important to note that this HUS not the Guinea coast, alluded

to by Sauer, but an entirely ne\'1 area, previously umliscU:3:3ed.. A nurolwl'

of present-day important crops "'lhieh l"1urdoch mention:.:; arc 1"onio (pi~itaria

~ili..~), bulrush :rr.illi.t, sorghum, cOvTpeas, DflJnbara groundnut (:::imilar to

the AIDer-j.c.an groundnut and ,rldely distributed in Africa), ol~ra, the fluted

pumpldn, the vmtermelon, the trunarlnd fruit nnd 1'.:ola among the edi.blc

plants; runong those used for other purposes he includes cotton, saying

that it vT1:\R ennobled ~arly, haVinG l)een tro.nomHtocl to India quite early,

but not reat:)hing Egypt tmtil tho l3ixth century BC. lv1urdoch then ",cnt on

to indicate that the Sudanic civilization spread from west to east, dis­

pla.cing the indigenous Bushmanoid peoples, dividing into three groups

"Thich eventually occupied a vast area, stretching from Ethiopia south to

the Great Rift valley. In particuJ.ar, the people who occ.upied present-day

Ethiopia "lere the ones ''1ho extended Sudanic cultivation, bringing under

man's control cleusinc, a finger millet, several new varieties of sorghtun,
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ensete (which is the Abyssinian banana), mustard, castor and coffee (LQ.,.., -

p. 182).

In July, 1969, a conference was held by the School of Oriental and

African studies in London to try to explore these seemingly contradictor~

hypotheses. Roland Porteres noted that none of the previous "Triters had

considered the very important difference in the species of rice fOlmd :\.n

Africa, compared Hith the rest of the world. In pnrticltlar, Oryza Glaber­

rima is of \'lest African origin in contl'ELst to Oryza Satl:y~ ,.,hleh is defi­

nitely of Asian origin (21 p. 197). This west African origin he div:.ded

into two groupings, "Le foyer prjDmire de diversification varietale se

trouve actucllement dans le Delta Central Nigerien. Les fonnes que l'on

rcneontre presentont exclusivement cles earacteres genetiquement dominants:

••• 10. biogenie cst d'ordre aquatiquc at toutes les formes sont dites

'f1ottantes' avant la possibilitc d'allonger leur chnumes au ftIT et a

mesure que 1a Cl'ue s' eleve" (~. p. 198), Lthe principal rogion of diver­

sj,fication lies actually in the control delta of Nigeria. The forms that.

one meots present exclusively dominant genetic characteristics . . . the

boigenie is of aquatic order and 01.1 the forms are call<-Kl 'floatij1g'

haVing tho possibility of elongating th~lil' sta11tS "lith the rise in water

level.,]

In the dorsal mountains of Guinea, Porteres found another site of

emancipation (sic) "Tith the difference l>oing that the character 'floating'

disappeared, as Hell as did the characteristic of being 'stic1W' (la carac-

tere dextrinuex.....riz gluant) (~ p. 1913).

J. D. Clarl~ contended that one must malte a fundronental distinction

when cons:l.dering African or1g1n8.....the d:lstinctiol1 between the cereal cropB

'\l1d the non-cerenl crops (llheat, barley, millets, sorghum, versus 'bananas,

yams, oil plants and trees, pulses, etc. )'. Clark indicated. that the vege­

tative reproducti9n sta~es in domesticating the latter group were a local
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development of the area south of the S&lara, whereas seed-reproduction

came from Southwest Asia somewhere during the fifth milleniUlll BC (!.1

p. 12~). Clark IS menns of analysis liTere largely a.rchaeologicaJ.. He

found that the first attempts at agri,culture toolt place near waterside

sites and the fringes of forests and that incipient agriculture w'a6 much

more spread during the period approxi.mately 5000 to 2000 BC, covering

much of the area of the pres~nt Sahara desert, whicq began to dry about

2000 BC (!II p. 215). Moving into the present era, Clark thought that

the Great Rift Valley acted as the funnel southward, the movement of agri­

culture he related directly to the southvrard spread of forms of pottery,

so that agriculture reached into present-day Tanzania, South Africa, and

Angola in the era from 300 to 1000 AD (!7? p. 221).

Adding to the findings of Murdo(~h was "1. R. Stanton in his investi­

gations in the genetj.c differences in t.he present population of maize,

cO'l'~ea and sorghums in Nigeria. He noted a peculiarity in the pattern

of distribution of sorghum, that it \'TaS grown on the Plateau area, but

instead, acha, or fonio grass had been retained, indicating in particular

an autogenous development of fonio (§b p. 256). For both sorghum and

cOv/peas there "are recognizable Nigerian (and by extrapolation vlest African)

races of cO't'~ea which are markedly different in morphological, developmen­

tal and disease resistance characteristics from those of the rest of the

,,,orld." (§b p. 256).

Most interesting though of Stanton I S \'1Ork was a review' of the inquest

undertaken 'by the West African Maize Research Unit 'l'lhich led to the working

hypothesis of a dual entry of the ma:ize plant into Hest Africa: the Spain­

Venice-Turkey...Egypt route bringing in types of maizepecuJ.iar to the Carib­

bean, and the Brazil-Ghana-Benin route bringing in BraZilian maizes (~

p. 255).
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The~ovement of maize through West Africa can be traced by the f~ct
. ': _~ _. J ,- f :. _ J '

that maize cobs i'lere used as tools for marldng the surface of pots; cul-

ture stratummlW' be dated by rela.ting' it t~ the appearance of' ma.ize marked

potsherds (g p. 255). Unfort.wllitely this study had not been conclusive

yet, but more information "should be loolted'for frOlll stanton.
- .

Insufficient direct evidence remains to allOi'l on est1nlate, even a

rough one, of population at any time prior to the advent of Eu;ropeall man.

However, ~omeestimat~s have bp.en made by regressing present population

figures backt-rard. Due to the extreme J.ong'ths of time involveCl., it is felt

that these extrapolations are less than valid. It i_s much more honest to

say we simply don't 'kriOi" ''1hat the population of Afri_ca l'ras.

IV - THE MEDITERRANEA.N AND PERSIA

Vavilov, writing in 1926, concluded that there i'lere t,.,o definite cen-

tel'S of plant domestication that lie l'Tithin the area of present considera-

tion: the I4editerranean Center which embraced Northern Africa, Palestine,

Syria, Greece, Italy, and Spain; the other was the general area. of South

Western Asia, including Afghanistan, Kashmir, Persia, Asia Minor and Trans­

caucasi_a (66, p. 242). The center for the domestication of the so:r-t l'/heats

he establi.shcd as Persia and Southern Afghanistan, although a large number

of established varieties have been found in Transcaucasia which Vavilov

finds reasonable in light of the geographica~ B,nd historical connections

of Armenia, Georgia and Azerbaijan (§§; p. 156).

The ancient spelt, ~i,c~ sJ?eJ..~g., ,.,hich belongs loti tb the soft wheats

and is still found insmalJ. patches in Switzerland and Svrabia (South Western

. Germany), left Vavilov Bomel'/hat confused as this species was not recorded

by any of the members of his expeditions to the general area of Persia (§£,

p. 158).
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On the other hand, the durlUll (hard) vlheats, subject of a long study

by A. Or10v using data of racial diversity again, mus':-, be traced to North-

ern Africa and the coasts of the Mediterranean, but not to the region of'-- '"

!'1;esopotami,a,vThich "TaS found to be comparatively poor in the diversity

of durum uheats (§§., p. 158).

These hlO major kinds of l'lheat had been gro"m l'1ic1ely since antiquity;

De Candolle notes that ancient Egyptian monuments and l{ebrew scriptures

sho,", the cultivation of l'lheat already established; a specimen found in a

b-rick in the pyramid of Dashur, Egypt, was assigned a date of 3359 BC.

But l'lheat vTaS also grmm in China around 2700 BC according to Bretschneider,

who adds that COlllln'.1lication bctl'1een China and Western Asia commenced only

in the Second century BC (£1 p. 355). De Candolle fOWld that Ivlesopotamia

wus highly probable as to being the center for the dispersal of the culti-

vation of ""heat for several reasons: 1) it lies in the middle of the belt

of cultivation that extended from the Canary Islands to China, nnel 2) hL;-

torians over n t,'Tenty-thrce century period assorted ~'1hcat to be indigenous

to the EuphratefJ valley (£1 p. 358).

The other quite distinguishable forms of ",heat that had been culti-

vuted in ancient t:imcn 'de:ce einlwrn (!:.riticwrJ m~nococ.c:um) and elmner (triti­

c.urn~dicoccum.,shr§illlt). Einlwrn is still found in tho ,..,.jld form from l\llrdistan

to Palestine to Greece and its area of' origin seems to have been Asia Ninor,

probably the Crimea (§2, p. 161). Ellllnel', although 8f:lsumed by Vavilov to

be of Abyssinian origin) ~'1aS of Mesopotamian origin ,:ording to BllrldlJ.;

it became the leading crop of Lovrer EGypt and the harvest month "ms named

after it (1b p. 259).

Interesting new research has been done to ascertain whother in fact

the various vlheats arose independently, or ",hether in fact the natural

weeds which grovl around "l'lheat fields p:Layed a monumenta.l part in developing
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AgroPJ'Ton (quael!.: grasses) and Aegilops (a 't>Teed gress) have been studied

by the Americans McFadden and Sears and their reconstruction leads one to

believe that all of the Persian wheats, emmer, the bread ''1heats and spelts

have come about by accidental hybridization by neolithic man l'1ho didn It

knO'toT enough to ''leed his fields. For a. short stmnnary of their work, see

Edgar Anderson (g, p. 59..64).

Barley, 'toThich occurs in t"TO distinct forms, two rm'led and six rOl'red,

has wild parents "lhieh are to be found, the former in Palestine, Syria,

Persia and Afghanistan, and the latter in Tibet. Burldll asles, "When were

the parentll talcen into cul-civo.tion? The one or the other in time for the

cultigen, Hordeum vulgare to have been made and spreadbefo!'e ca. 6000 BC- ~.

'by which time it had become a crop of the Nile Valley and Mesopotamia."

(Jl., p. 258). Further studies by a Hindu-Kush expedition under the German

Scheibe in 1935 uncovered many more natural and even ,,,ced. six rovrcd barleys

in Tibet and have helped elucidate the occurrence side by side of the two

types in agriculture since the European Neolithic Age (~ p. 310).

'rhe case of rye seems to further the thinldng that many of our cul-

t1.vated plants crone about as a result of the intrusion of l'reecls into fields

of other cereals. ZUlwvskij conclucled that rye did not even come about as

0. plant until the Bronze Age and did. so by mutation from perennial to annual

type (11 p. 5). 'l'he earliest deposits of ,-reed rye occurred in archaeological

findings at Mitridat in the Kerc peninsu.":..a datinr; from the Third century AD.

De Candolle, researching through many of the historians I '-lrHings, could

not find. any Greele \'1ho described or mentioned rye; the first lITiter is during

the Roman Empire: Pliny, "lho descri"bcd rye being cultivated at Turin (§

p. 371).



In his later writings, after a series of critiques has been leveled

against his earlier centers, Vavil~v divided his fOl~ner Old World groupings

into appl'oxinlately tw'enty smaller groups, distinct;i.ve not only for their

geographical differentiation, but also their ecological differentiation,

and found rye, in widely different fonns, to belong to three of these-­

wild rye in the Armenian mountain group, giant forms of rye in the Azer­

baijan foothill group and recessive gened ryes, especially susceptible to

European fungus diseases, in the Pamir-Badakshan gro'llp located on the

Soviet-Afghan 'border (§2, p. 556).

Clearly t:1en, we can see the difficulty in trying to arrive at one,

tvl0 or even a finite number of centers of origin i!.l the general area of

the Mediterr~nean-Persia. HOvlever, a numb~r of features can be ascertained.

The main item in the diet was a small seeded cereal. And man not o~ly was

intimately involved in adapting and domesticating this cereal)' but in fact

involved in its ,creati0E. by the practice of agriculture. This does not

deny that Middle Eastern Man also domesticated pulses such as those listed

by Burltill: the chick pea, the garden pea, the broad bean and the lentil

(11, p. 259).

The diet of the Greeks and of the Romans has been the subject of an

intense study, not only to ascertain at vmut period these newly formed

Mediterranean-origin cultigens appeared, but also to see '\-1hat other domes",

ticated crops appeared that seem to have had their origin in either the

Persian-Afghanistan area or even further in Asia. Sir William Thiselton­

Dyer noted that the Greeks reeorted to every possible native plant, and

had an insipid herby diet, which reqvired many condiments. The Greeks

relied heavily on onions and cruciferae, 'I/1hile in Italy g!'e;:li'"i:: prevailed,

such as mallows, nettles, purslane, alexanders, leeks, cabbages, sea kale,

chicory, artichoke and, or course, the oliv~ and the grape vine (b!! p.267).

These ,rill be dealt 1'Tith more extensively in the following chapter on Europe.



Burltill:worked'pril'narily with Vavilov I s inf'ortlls:t1on on the geographi­

cat grou.p centers of' origin set forth 'in' FigUre 1 C!1, p. 252).

Fi.gure 1
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f'IO. 1. World centers of origin of cultivated plants, [Redrawn from "The Origin, Variation, Immunity nnd Breeding of ClIllivatcd I'hnl~: S,
Writings of N. I. Vavilo...." ChrolliCIJ DO/O'lica, XIII (19S~), 22-23.]

A measure of the direction of spread of agriculture js necessary. Did

agriculture spread from Persia westward to Mesopotamia? Did agriculture

proceed from Mesopotamia toward Europe or the other direction? One clue

+,0 these questions is the development of the tools for cultivation of' the

small grained crops. 'fhe w1.1d grasses, the predecessors of the domesticated

wheats and 'barleys, could not be harvested by tools; 1.nstead beaters and

baskets ,.,ere needed in order not to ahat1.or the grain and lose 1t :l.n the
,

f'ield. Sickles were found earJj""st in proto-Neolithic and even earlier

Me-sb:u.thi~ s1t~s in the Mesopotomian valley (;7, p. 81).

jmenustik
Best Available



In Egypt the early reaper ",as a ''looden bar into \-lhich flint flalws

had been imbedded, whereas in Mesopotamia, the bar was of baked clay and

curved with a curious alternative in a fe", archaeological sites, sicldes

made of terra-cotta, which is a very hard fire baked clay, mro~ing a most

fragile, brittle tool. The earliest metal sickles recorded from Mesopo­

tamia date from not earlier than 3000 BC (.7.!? p. 227).

Agriculture not only developed very thoroughly and very extensively

in the Middle East, but fortunately also \-las recorded in early "''1'1 tings.

S. N. Kramer translating from Sumerian tablets found al.most a "Farmer's

Almanac of 1700 BC" "'hich gave advice from a father to his son of' the

importance of the maintenance of irrigation works, the need for fences,

the depth of seeding, the spacing of plants and recognition of some dis­

eases of barley, an \>1011 as an admonition not to be lazy in the off season,

but to fix and mend tools (,7,!, p. 227).

Agriculture moved as the use of metal moved into the Mediterranean

region. The progress ",estward of the t",O ",ent hand in hand. Burldll's

map (~ p. 266), shown here as Figure 2, indicates the time boundary

(in years BC) of the spread of the use of metal and the planting of emmer.

Much more information exists, or at least more intelligent guesses

can be made, concerning the size of the population of the area under con­

sideration than for Africa or the Ameri cas • Civilization, and with it

population maxima, reached three peaks in ancient Egypt, the first during

the Old Kingdom (ca. 2900-2550 BC), followed by the Middle Kingdom (ca.

2160-1780 BC), and climaxed during the New Kingdom or Empire (ca. 1580­

1100 BC) (22? p. 101).

In ancient Egypt \'lere cultivated not only barley and ",heat, but also

alfalfa, chick peas, clover, the garden pea, beets, onions, parsnip, rad­

ishes, artichokes, asparagus, cabbage, celery, endive, lettuce, the grape,
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Figure 2

fIG. ;1.. E,lrope zoned in half-millenniullls by the 5pread of metals, with one arro\\' to indi,;lle lh,'
,;if('cti"n of the movcmcnt or round-hcadtd mi~rant5 (rom Asia to central Eur0I'I', and a second ,HI"'"
5ul;l:esting the diffusion o( Emmcr (rom Syria to central Europc. [The clclimil,ltion of the wn,'s I,;

derived (rom C. S. Coon's mBp of "Neolithic Movements lind Chronology" in The RlIlfS 0/ Ellrope
(New York, 19.19), 80-8L]

the cantaloupe, the date, the fig, ma.ny spices including dill, garlic,

and leeko, olives, cdibl(~ rape, and many animals, inclucUng cattle, chtck-

ens, goats, g(~ese, horses, mallard ducks, pigs, pigeons, :-nd sll ep (2£,

p. 10L~).

Clearly this divernity of cultivated plants and animals could 3UB-

tain n high level of populati.on. Beloeh IS estimf1tc of the population of

Egypt i.n J)~ AD of 5 mill10n wi th a density of 179 persons per square kilo-

mater could be revised upwards for times previous to the begi.nning of the

present era (§2, p. 9)·
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Usher reviet'1s early estimates of population in other arcus of the

Midclle East, finding that Persia t'laS estimated to have had a population

of fifty 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) 01' the Sassanid dynasty (229-628 AD); and concluded,

"we may assume then that while there have been fluctuations, there has

been no real gro~nh of population in this area since the early part of

t.ho 0hristian era" (~ p. 21).

The entire territory of the Mediterranean-Middle East was the sub-

ject of population estimates at the death of Ceasar Augustus; Beloch

gives the follm'ling results (§2., p. 9):

Population of Romau Empire in 14 AD

~egion or.~n Political Uni.t

European Mediterranean
Italy
Sicily
Sardinia and Corsica
Greece
Spain

Asia
Province of Asia
Rest of Asia Minor
Syria
Cyprus

Mediterranean Africa
Ecypt
Cyrenaica

(present day Libya)
Africa (province)

(present day Tunisia)

Population
(!Oill.:!:~.ns}

6.0
0.6
0.5
3.0
6.0

6.0
7.0
6.0
0.5

6.0

r)

Density per \mJ'-

21~

23
15
11
10

44
17
55
52

179
33

15

The gro't'rth and settlement of this region first by stages of nottle­

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 io indicated in Figure 3 (~ p. 25).
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Figure 3
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v .. EUROPE

Europe (from Spain to Sweden to Turkey) was not considered to be

a primary source of origin of agriculture by either Sauer or Vavilov,

except, as already noted, the Mediterranean region of present-day Greece

and Turltey being the w'estern extension of South West Asia, the site of

the origin of the ,·[heats and barleys. Hans Helbaek (1959) contended

that rye and oats were introduced into Europe as weeds in the vnleat

field, rye coming from West Central Asia and oats probably from Eastern

Europe, and that they had not been separated as different cultivated

plants prior to their arrival in Europe (~ p. 371). Oats attained the

status of a crop plant during the first millenilun BC, and rye was brought

into domestication only shortly before the birth of Christ. IIelbaek did

much of hie investigation by means of analysis of pollen recovered from

peat bogs during archaeological diggings, as 1vell r.s the analysis of the

contents of intestines of several noolithic corpnes from different sites

in Denmark.

What the agriculture of Europe was like before the vTest\-mrd movement

of first Greek and later Roman civilization in terms of seeds and prac-

tj.ces can be pieced together from various bits of data from diverse sources.

vle knovl, for instance, that one of the key ",ords used to define slash-and-

burn agriculture, s"Tidden, is an old Anglo-Saxon ",ord '1hioh has hlO by-

forms, 8\1ithen and 6111vven cominG from northern gngland (Northumberland,----p -
Yorkshire, Lancashire). Certainly the word must have described a local

phenomenon. The originaJ. meaning ",as "burned clearing," or "to burn, m'1eal,

or singe, as heather" (gQ, p. 1~57).

Tree bark was used as a food, presumably before the intrusion of

Mediterranean cultures--the first reports in the Scandinavian countries
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come from Plutarch, Polybius and Herodotus. The dried and crushed inm~1'

bark of certain trees, in particular the e~n and pine, have been used

for bread meal, despite the bad taste resulting from the difficltlty of

removing the resins (,2b p. 301).
, - ·,1

"lith the rise of the Roman Empire, and prior to its imperial expan-

sion northvTard, trade began along dil'ect north-south lines fi'om Jutland

(the mainland part of Denmark) to the Po valley of northern Italy, the

main item of interest moving south"rard being amber, hardened resin. In

fact an "Amber Road" has been postulated, passing directly through moun-

ta.in passes of Switzerland and there coming into contact "Tith several

prehistoric cultures whose salient feature was their artistic ability--

especially in vivid vTall carvings. These prehistoric stone linages 1'e-

fleeted the level of culture of the area and have been the subject of

intense investigation by Annati (1S'60). During the Bronze Age, the style

of art broadened in range to include not only religious sllbjects <but nOvl

also the artist added fields, plovrs and carts. This art can be dated by

period rather successfully by noting the intrusion of Celtic themes from

the north and Etruscan themes from the south. At least one Bronze Age

carving shows a network of canals irrigating cultivated fields. The

chronological chart (Figure 4) gives some indication of the level of agri-

culture depicted correlated with time (~ p. 58).

Local cultures of Northern Europeans gave ,·ray q.uicldy to the much

more systematic cultivation i.ntroduced by the Greeles and Roma'1s in their

expansion '\'restlrard an:1 northward. Changes in diet, changes in species of

plants grm'1l1, changes in size of farm and tenure relations were quiclu.y

reflected throughout Europe. And so it is to the aariculture and. food

habits of the Greeks and Romans that we must return momentarily. It appears

at first sight that the Greeks of Homeric times (vel~ early Greece) were
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Figure 4

Chronology of Camunian (Neolithic Switzerland) Art
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much more used to a meat diet than their successors~Msheep, pigs and oxen

were regulArly devoured at even un~nportant feasts and duly recorded by

the ea.rly ,.,riters (~ p. 639). FiBh is caught at the t~ne of Homer

only by those who can get nothing better to eat; bread is eaten ~rlth

meat and barley meal is sprinltled over it; there is not much mention of

vegetables.

In later Greece, however, farinaceous food is ahrays regarded as the

essential thing and uhe:t accompanied. it (''1hcther meat, cl1eese, fish or

other vegetable) was always secondary. Barley made into a porridge was

the most common food. Barley ''las first reduced to groats, then boiled

together "lith ''later and olive oil. As the Greeks became vegetarians,

they began to eat even the young shoots of wild plants (§ p. 63).

Aristophanes even jcsted on the moth{~r 0:(' Euripides be:l.nG a [;rc0 1181'oc01'

whQ palmed off' all inferior thing (~~ p. 63).

Mar,'3hall (lsb3) revie''1cd "lhat is depicted as the level of agricul­

ture in RomE: from litera!"j sources (1~5). 'rhe Homans placed an extremely

high value on agriculture. In fact, many of the poets have come to be

\moHn as the pastorali13ts. In the second century BC Cato the elder wTote

a treatise called De Agrj.cult\lr~. I,ater, VirSil' s Georgics combined a

sound It;,novlledge of agriculture \'lith an unrivaled poetic chUl'm. In the

early yea:r:s of the empire, Columella ''1rote an clegllnt treat:l.lJ0 on agri­

culture in 12 volumes, laying particular stress upon the va.lue,to the

farmer, of a thorough technical Imo'l'rledge (~ p. 212).

Marshall made a broad distinction behleen two periods in Roman hus­

l)andry. The first Has prior to 200 BC, the period of small ho1.dinga in

which the small landed proprietor was the backbone of the state. Pliny

notes that to be carell3ss in the t:l.llage of the land "1O.S an offense in­

curring the Censor's Dan.
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In the second period, after 200 BC, there '1"9,.8 a marked gl'oi·rth of

large estates and the disappearance of the small proprietor. This was

due evidently to the natural expansion of Rome. Since the millets could

be grown more cheaply in Sicily and Africa and imported into Italy, there

ioTaS an increase in the breeding of cattle and the cultivation of the vine

which now became the most remunerative pursuits (!±2" p. 214). Cato,

writing in the second century Be, noted th~G the vineyard was first in

economic return, followed by the vegetable garden, the osiercopse (osier

is a pliable 'Hillow used in making furniture ancl baskets), the olive

plantation, the meadow yielding hay, the cornfield (here meaning ronall

grain, not maize) and then wood and forest products for fuel (45, p. 214).

Conserving the soil had already become a ma;tter of concern. Varro

and Virgil noted that at first the "tvlo-field system" i'laS in effect

(allovnng the land to lie idle every second year) but as pressures built

for more foodstuffs, the "three field system" supplanted the old (here

the land lay fallow only every third year) (1~5, p. 215).

P9pu1atio?: For certain areas of Europe, much more intelligent esti­

mates can be made than for other areas. It should f"lrst be noted that

enumeration of population is very much a Judeao··Christj,an thing. 1'he Lord

directed Hoses to "tal~e the sum of the ~hildren of Israel" (Numbers, 1 :1)

and that the count vms supposed to include only males "all that are able

to go forth to vlflr in Israel." It i'J'aS for this reason that the fourth

'book of Moses is in fact called Numbers. However, Biblical treatment of

the question is unfm.'twlate1y not uniform. David oJ.so conceived of taking

a census, but in this case, "Sata.n stood up against Israel and provolwc1

David to number Israel ••• And God was displeased with this thing;

therefore he smote Israel" (I Chronicles 21:1,(7).



The Athenians' and the Romans took censuses for military reasons.

Servius Tul1.ius who ruled Rome from 578 to 534 BC is credited for having

instituted census taking (@±, p. 38). And later in medieval Europe,

Charlemagne in his Breviary of 762 :Listed all males, as did Pepin the

Short, King of the Franks in 758.

Taylol' (1956) estimated that France has a population of from 4 to

5 million in the period 'before the Roman Empire, and at the height of

the ~npire (around 300 AD) the popQLation had risen to about 12 to 15

million. His means of making these estlln~tes was to use figures sup-

plied by Raetzel which j.ndico.ted approximately the pcpulation density

that could be supported by various culturaJ. levels (62, p. 41~):

:J)rpe of Econom;z::

Pure collectional economy

Hunting and agriculture

Pastoral economy
Settled primitive agri~ulture

~nsity Supportable

3-6 persons per hundred
square miles

0.5 to 2 persons per square
mile

5 persons per square mile
5-15 persons per square mile

With the disappearance of central government and the breakdown or

many forms of social overhead capital such as roads, distribution systems

and markets, the level of population sanl.. back to approximately 6 to 8

m1.llion in France by the 8th century (§g; p. 41j.).

Levasseur, working largely froln detailed administrative records, gave

the following estimates of population in France (35; p. 371):

1050 AD

1328 AD

7 million

20 to 22 million

For England, Taylor estimated that before the Roman conquest, the

population was a little belol'T 1 million; at the height of the Roman E:m­

pire, it had risen to about 4 to 5 mi~lion, and after the collapse of the

Roman Enlpire, about 800 AD, it had sunk o.gain 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 considered to be good estimates during

medieval times (§g, p. 46):

Population in En~land

1086 AD

1485 i1JJ

1.8 million

2.7 million

The major factor influencing popUlation levels from the end of the

Roman Empire until the Renaissance was not? however, presence or lack of

presence of centralized government coupled 'vi th a complex organization

of society ,,71th food distribution systems subject to massive brealcdO'tvn.

Rather it vTaS disease, the plague. The plague exists in t,'1O forms, bu­

bonic and pneumonic, the former attacldng the lymph glands causing them

to s",ell and abscess and the latter being an invasion by buccilli into

the respiratory organs encouraging the development of pnew-nonia. Doth

ravaged Europe. After the Ostragoths had conquer~d Home and predpitnted

the decline of Roman civilization, the plaGue 1nvadecl in 532 AD cl~ming

from the east through Constantinople durine; the reign of Justinian I (.?2!

p. 113). A large section of the European population was ,riped out. More­

over the effect was complicated by a ptlrellel outbreak of smaJ.lpox.

From 1315 to 1317 Europe again experienced one of its periocUc d.evas­

tating famines, but this time j.t was fo:UO't'red shortly, in 13!~8J 'by the

Black Death--bubonic plague--which again crone from Asia, moving first

''lest''lard, then north into northern Europe and :!:'inally turning eashmrd

again into Cent:..'ul Europe. Estimates of the casualties vary from 20 to

40 million. It is entirely possible that Europe lost betvreen one fourth

and one third of its entire population (22" p. 115).

The figures cited above, compu'ced by Levasseur and others, point to

remarkable increase in population from 1050 until the time of the Black



·Dea,th. Helleiner,. writing in 1949, surmised what the population of three

of the largest 1angu,'\ge groups l'1Ould have been in .1650 had population

continued growing at the rate experienced during medieval times· (,22,

p. 372):

POW1tEl­

England

Jt"rance

Germany

Proj~cted Population in 1650

13 million

60 million

36 million

~~ual Po.l2u1ation in 1650

5 million

20 million

20, 21 million

The difference was due entirely to the Black Death.

VI .. ASIA

De Candolle concluded that the following plants lvere of Asian origin

(~ p. 437):

a. Cultivated for the:l.r subterranean parts..-the radish, taro, and

the family of yams.

b. Cultivated for their stems or leaves....the Chinese cabbage, Ne,v

Zealand spinach, and amaranth among the vegetables; for other

usps, the foUoi-ring: tea, jute, indigo, cinnamon, sugar cane

and the white mulberry.

c. Cultivated for their fruits--the citron or lemon, oranges, man-

darins, the mangosteen, jujube, mangoes, apricots, peaches, rose

apples, the cucumber, the melou, various gourds (the ·bottle gourd,

towel gourd, the snake gourd, etc.) kaki, the date plmn, bread

fruit, jack fruit and the banana.

d. Clutivated for their Beeds--the J~tchi, the longan, the rambu-

tan, soy ·bean, notch-seeded buclU'lheat, Italian millet, and rice,

as well as the following plants used for other purpOses than as
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food: herbaceous cotton, sesame, nutmeg, blacl{, pepper, long

(chili) peppers, areca nut and cocoa nut.

In his earlier writings Vavilov was primaril,y concerned ,'lith the

origins of the sm&1..l grained crops and did not adequately consider greater

Asia except to discuss briefly t,~ basic centers of domestication, roughly

South Western and South Eastern Asia. We have already considered Vavilov I s

South Western Asia in our discussi.on of Persia and the farther reaches of

the Mediterranean. To South Eastern Asia Vavilov assigns huJ.lless barley,

millet, soy bean, many of the Cruciferae and "a series of endemic fruit

trees II (§§., p. 242).

In hl s ,,:rork of 1927 Vavilov ammended his original list of centers of

domestication to add all Asiatic island center comprising Japan, Java, and

Stunatra, aJ.though he did not discuss either of the followin{'" _points: what

crops were domesticated there, and whether any link could be established

between "That happened in Japan and the rise and spread of agriculture

throughout the Malay archipelago (the present writer suspects ~ connec­

tion) (£7., p. 425).

Later Vavilov decided to redX'avl his maps and further partition Asia.

See Figure 1-

Burl{,ill, in reviewing the work of Vavilov, compartmental:lzed Asia

in a slightly different manner, reasoning 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, t.hus suggesting the

geographical partitions given in Figure 5 (f!.J p. 255).

Fault must be found with this differential method of finding centers

of gene diversity and concluding that these are centers of domestication:

the fauJ.t is that of taldng the whole of the evid.ence from plant and dis­

regarding the cultivator. The two centers of China and the MaJ.ay archi­

pelago can be seen to be distinct not only from India but fro mea c h
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Figure 5,
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other by the relative importance of fruits and tree crops in the early

stages of agriculture in China and Malaysia, and the complete distinction

between the temperate and tropical tree crops domesticated. flNothing pro-
. . . (" , .

claimc the originality of Chinese agriculture more than their resort to

silk as a f1.1>1'e," stated' Burttill, 'who .'iat~r went ~n to add "the Chinese

were 1'ru1t tree' minded before the Latins • • '. the earliest record of the

cultivation of a Chines~" f~uit tree :is Mehcius 'undoubtedly late mention
,;",. ("

of the mulberry in 'happy the peasant in'possecssion of' a few muJ.berry

treesabOllt his dw~ili.ng that h'~ miw' cl~fhe' his parente in silk'; for

Menciua(:died' ~n 289 13 ~c. II" (11, ' p.' 269) .
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Moveme~ts of ether crop'sinto China ,from other· centers of domesti­

cation occurred v~"I:'}f early, according to Sauer, ~..2.Z, p. 33):

South Chinese agricultUl'e and tl)at of J,apan are advanced
developments stemming from the original hearth to the south.
Rice, bamboos,. bt:}.nanas, taro, persimmons and yaros, 'brOught
originally from India or Indochina, were .greatly remade and
diversified by\man in East Asia before we ~9an ,speak of either
Chinese or 'Japanese peoples. Rice for eXaIl1pll~, contrary to
Chinese classical. lore, is kno'\'ffi from Neolithic settlements ,
of North China • • • the planting culture, spreading from the
South, set the dominant pattern northuardbeyond the Yangtze
and aCross southern Japan.

In previous chapters we have discussed whether agric~lture began

with sexual or asexual reproduction of plants--planting of seeds (usually

cereals) or of shoots or cuttings. Burkill found that the autochthonous

development of agriculture in China was neither really with the cereals

nor with the pulsespu~ rather the greens. The originality of the devel­

opment was consequential on the very Wlltind climate of the northern spring,

at which t:l.me very cold and very dry winds sweep dmm from the cold pole

in eastern Siberia and prevent the rene,.,aJ. of growl:.h in the vegetation

while an enduring grey dust stopn shuts the sun out ••• The Chinese had

taken to eating seedlings • • .the soya bean; othera that. they eat today

include the broad bean, • • • seedlings of the labiate Perilla ocimoides,

of the composite Aster inc1icusY and of both species of Fugopyrur(j})11 (g, p. 268).

China ,.,as faced early with the problem of so~:Lal organization and

ownership of land 'because of the continuing probl~n of w~ter. Chi Chao

ference betw'een north and south China in the earLy problems of irrigation.

The most important cradle of eo.:t'1y Chinoso clvi.'Lizo;(jion is in 'the 1l1'eo.

embracing the provinces of Shansi, Honan, Soutt,ern Hopei, Western Shan-

tung and Northern Kie,ngsu, rougly northern Chir.a, an area containing

more loess than aJ.luvium (Jlt" p. 13). I'c is this continuous

y ~lhe a.s·~or ±'lo\'1er.

gj Buckwheat.



,s,emi-steppeistretc1:1ing 'fromtl1e seato Turkestan, free from both forest

and marsh and'favorl:\p)let6agricu1.ture, 'thatmMe early settlement and

continuous diffu:sioti'Ofculture possible.

In South China, inthe'a11uv'iaJ.. plains, there are authentic records

showing that as' ear1.yas the 'Earlier Han c1Ynast~,(20~ Be to 25 AD) Chi-
~'._' ~ ., . , ~.. ,

nese peasantakne", ~the value of silt asa fertilizer. In about 95 BC
, .

after completion of the Po canal which conducts the silt-laden water of

the Ching river to a large agricultural area in the, heart of modern Shensi
, ' '

province, the peasants of the reeion sang in its praise (t:& p. 16):

"A tan of Ching water contains much silt
It irrigates and it fertilizes "
It makes your crop grO\r
It feeds millions in the country's capital."

In South China "Tater control meant facing a tw'o-fold problem, that

of regulating water supply and also that of auementing soil fertility.

But here, as contrasted with North China, not only were inundation canals

necessary, 'but also canals to drain the surplus water, especially from

S1'Tampy areas and at times e\Ten lake bottoms for the cultive;tion of r:l.ee.

At a time When many other cultureS in the world were just beginning to

settle and begin agriculture, the Chinese were moving into the field of

pUblic works. There are numerous accounts of public worl{s for "rater con..

trol "Thich Chi compiled into the following table (b~ p. 35):

Major Irrigation Projeets in History of Chino.

Total Irrigation
Rlna.(3tl Da'ce Works, R,'r,oJ,e.cts

Spring and Autumn

Warring S·tatea

Chin Djrne.sty

Han Dyna,sty

'rhree K:tngdoms

T.a1n

722 ..481 BC

lt81..255 BC

255..206 BC

206 1)C 'l' 221 AD

:221..265 AD

265..420 AD

6

8
1

56
24
16



Legend has it that the very first public works Emgineer vTaS the man

Yu (somewhere 'between 1122-770 Be) who is cited in a famous st01J( by

Mencius, translated by James Legge (~ p. 48):

In the time of Yoo, when the 't'1orld had not yet been perfectly
reduced to order, the vast waters flowing out of their channels
made a universal inundation. Vegetation was luxuriant, and
birds and beasts ffioTarmed, the various kinds of grain could not
be grown •••

Yaoraised Shun to office and measures to regulate the dis­
order were set 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 mountains and in the marmles so that the
birds and beasts fled away to hide themselves.

Yu separated the nine streams, 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 Hwai and Sze
so that they all flow into the Chiang. When this was done it
became possi.ble for the people of the Middle Kingdom to culti­
vate the ground and get food for themselves.

The period of the Warring states (l~81-225 BC) w:ltnessed a tremendous

technical as well as social revolution that finally ushered China into

the ep.suing epoch,. the s.emi-feudal period of its hi story. '1'he beginning

of the Iron Age, the use of oxen to pull the plough) the increasing

appl:i,cation of anlmoJ. fertiJj,ze:r. and the conseqeunt revolutionary grovrth

in the proc.uctivity of labor in agriculture played havoc viith the ancient

communal land system and gradually bl'ought about private land ownership.

This can be dated by the beginning of' the institution of a tax on each

~ (about 1/8 acre) of land in 59h BC (~ p. 62). It no longer mattered

whether land was "pUblic" or "private" as in the previous tenure arrange-

mente All land became private. This cut the string which tied the feudal

lords to the routine of production and freed them from concern over tho

harmf'ul effects of protracted and large...scale forced labor on agricultural

production. Thus the revolution in the land system created the conditions

in China for large scale mobilization of forced labor and m&le possible the



InQ.ie.'s neolithictec~nology, including agriculturo and domesticated

anima.la,dates.from perhaps 7000 years ago (gg, p. 23).

The tl'10 archaeological. sitesof Hal~appa and Mohenjo..Daro 8,l'e well

known to students of the s.ubject, but unfor.tunately ,"a are faced with

an ~ccomplished fact and there exist few clues a~ to eith~r the genesis

or the reasons for d~nise of these remarkable city states. Sir Leonard

WOl\lley concludes that they are definitely not of 8Ulllerian ol'igin (11,

p. 88). The inhabitants of these cUies lived largely no doubt ,by agri ..

culture; the spec~ens of wheat found resemble the COJmnon variety grown

in the region ·tQday <gg" p. 23). The civilization matlU'od fully and then

proceeded to stagnate; the buildings were destroyed by floods and rebuilt

time after time. The people were gradually impoverished, e. fact to which

the upper levels of buildings gives eloquent witness. The final complete

destruction crone at the hands of the Aryan invaders around 1500 BC. The

Aryans were both an agricultural and pastoral people who understood the

principles of manuring and used the animal drawn plO\'l.

Buddhistic literature indicates thatbot\'1een the 7th and ~Ith centuries

BC the economy of Northern India was comparable to that of later Middle

Ages in Europe: money and credit were everyday instruments (gg, p. 2~f).

Merrill (19~f2), interested 1n a more recent period (that of the early

spice trade bet'\>reen the l>1o.lays1an archipelago and early Europeans), was

able to shed some light on the early movements of plants in South East

Asia. The spices 1n which Europeans were interested were, of courso, pepper,

nutmeg, clove, and cinnamon; the vario'us exotic fruits which were found by
,

early explorers '\-rere the mangosteen, mango, rronbutan, lansone, durian,

banana, rose apple, malay apple, orange, lime, pomelo and the citron or

lemon. A linguistic investigation interestingly enough ShOl'TS that many
f. ", ,

of these plants derive their Malaysian term frOOI {\ So.nskritic (early Indian)

word. In partioulo.r, Mel'I'i'll gave the foLlowing oJcampies (~ p. 7!~):



English Word

Basil

Pepper

Safflower

Cotton

Pomegranate

Ginger lily

Watermelon

Malaysian
(here inclUding words
appearing in, Malaya,
Philippines or Indo-

nesia)

Telasih, Selasi

Mali sa, Mad sano

Kachumba, Kasobs.

Kapas, . Gapas

Dalima, Ta~ima

Dansuli, Mandasoeli

Karambodja, Kalanibosa

Sansltritic

Tulasi, Tulashi

Maricha

Kasumbha

Karp~s

Delum

Gandasuli

Tarambuja

.".

This would seem to be a clear indication of the movement of these

plants from India (or in general, South Asia) into So~theast Asia. Sauer,

on the other hand, proposea thnt the general region of Southeastern Asia

is the cl'nclle of earliest agriculture (:2:1 p. 21~). Moreover, he identi­

fies this earliest center strongly with asexual plant reproduction; mon-

soon man gave continual attention to the individual plant and inattention

to its sexual seeds. The list of such manmade cultigens stemming from

this region is large, most important being the banana. The homes of the

tyro major types of yams are thought to be the east side of the bay of

Bengal and Indochina (b1 p. 276). Moreover, most all of the paJ.ms have

moved radially outward from this area, being greatly altered by man in

the process. Rice, on the other hand, is thought to be a much later culti ..

vated plant, coming most probably from India. It ha.R ev(!n been suggested

that "rice viaS 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" (%0 p. 28).

po,pulation in Asia

How to treat the growth of population in Asia and make a c~parison

of grpwth of civilization and level. of agriculturaL technique is ~ problem •



P'or most of .Asi~ \'le are confron;ted'\'lith no d,at'a (save a fel., guesseB) "lith the

exception of China. Here the' problem is clC!!arly one of far too much data,

painstakingly collec~ed and recorded and absolutely confusing. It is

easiest to start with the other parts of Asia and come lastly Vo China,

for which, thankfully, a tremendous amount of revision and appra1saJ. has

been done, in order to get some clear idea of l'That the population trends

really were.

Kingsley Davis noted a source which gave an id.ea of what Alexander's

army encountered \'lhen it invaded India in 327 BC. One small kingdom had

37 towns of: over 5009 inhabitants (gg, p. 24). Pran Nath estimated that

around 300 BC the population of India \'Tasbetween 100 and IlfO million (.2.1

p. 268). If this information is accepted, and compared with an estimate

of the population of the Indian. subcontinent of 100 million in 1600 AD,

an estimate of Moreland (1920) and confirmed by Che,ndrasel{har (1949) (53,

p. 268), then one comes to the conclusion that the population must have

declined rather than. increased during this approximetely two thousand year

interval.

Pran Nath ('tho pon name of Pranantha Vidyalankara) made his estimate

from a thorough ~nvestigation of Sanskritic, Buddhist, Greek and Hindu

records dealing 't'lith ,war 'strength, administ:rative and feudal organization

and population and the size of the individual cultivated estates (2.1

p. 268).

Until an investigator with di:f'ferent re'cords or different means of

investigation is ~ble to give a better idea, his estimate 1'lill have to,

stand unchallenged.

The area of Asia which must be dealt\dth most seriously is Northeast

Asia.:' Here 'finally we come to the area'V1ith the longest'record of actllal

. ·tabula.tiona·:that can be :called cehfiuse's. ··In all enumeration of abc..ut the
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11th century BC, thE' population of China l'laS recorded as 13,711+, S03. Or

else it was 17,304,923 (gQ, p. 209). Clearly, as Durand, the analyst of

these figures aCknOl'lledges, the transcriptions are garbled due to the

extreme primitiveness of the wrj,tj,ng system of tho time, and lack of ox·~

planation of who was being counted. Another census, equally unreliable,

in 680 BC showed a population of 11,841,923 or varitmts thereof. Taylor,

in discussing the srone data, concluded that an estimate of something of

the order of 15 to 18 million could be accepted for the time of Confucius

(ca. 500 Be) for an area covering 30% of modern China (62, p. 1~7). Much

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

which have been successively worked overby deomgraphers such as Lao Kan,

W. Eberhard and L. Giles. Lao and Eberhard assumed that they were tax

lists, but Giles asserted that they recorded all individuals (Q, p. 125).

Biclenstein, on the other hand concluded that they are neither exclusively

tax lists nor correct C0USUSCf:l (!2J fJ. 156):

Unfortunately most examinations of popu.lat'lon history of
Chine, have been based directly on such collocations 'I'lhieh have
caused the anthors to nnd enormous, in reality, non-existant
variations. One must have a comically naive belief in the
fighting parties bestiality and blood thirst to assert that
An-Lu-Shan's rebellion in 755 AD should have reduced the popu­
lation of China from 51.5 million to l71uillion. In reality
the dropping figures reveal the fact that the authorities pre­
ferred the simpler" taxation registration immediately after the
rebellions until the afuninistration had been put in order again.

Be1ml are given the comparative estimates from different sources,

Durand being accepted by this writer as the most thorough and inclusive

of all the sources avai.lab1e (g§; p.. 221; !1 p. 156; ~ p. 64):



Population in China
(~l~:l:.li.on.~)

Durand
..... '

:Bielenstein Clark

2 AD
iL, AD

105 AD
lIla AD
156 AD

350 ..l\D
600 AD
606 AD
609 AD
705 AD

732 AD
755 AD
800 AD

Idoo AD
1100 AD

1200 AD
14th Century
1350 AD
1500 AD

EmJ2i,.!e Total China Proper

74 '71 57
73

55 ~~3

58 ~56 48
64 62

60
54

51~ ")1+- 54
37 37

51.5
53 52

55
55 55

320

12.5 123
65

62
100

In nl1nly~~ing the o.bOV8 data, \.,e must remember that each of these 1'e-

searchers has had the advantage of each other's data; th:i.s explains the

high correlations. Two periods are of exceptional interest: around 705 AD

and during the ll,·th century. Sacharoff', in the Imp.erial Hussian liJnbassy

to Hong Kong, in 1264 ~/rote that the major problem during the 7th and 8th

centuries vlaS rel:i.gj,on, not famine (2§,,:pp. 19..21):

Unusually heavy rains in the year 682 occasioned /), great
famine and the price of food rose 100%. ~bis was followed by
a general epidemic ,,,hi-ch carried off a large nunlber of the
people. still the population incl'cased. Another obstacle to
the increase of the popltlat:l.on was the rapid spread of Bud­
dhism, v/hose adherents, partly from a p:l.ous zeal and partly
from an aversion to the crovm. acrvi'ce, entered the monasteries
and nunneries. For: the 'suppression of this eVil, the govern­
ment compelled (in AD 8)+5) more than 265,000 persons of both
sexes to enter the "Torld again. still the population vloltlcl
not increase. This ~laS owing to home and foreign wars, to
scarcity of' food and bad adlninistration. At the end of the
Tang dynasty (in AD 907) the number of the population was
three million less than at the beginning.



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 14th century, is seen by Durand to have decreased in population

due to the incessant fighting and bitter hardships which Inarked the last

phase of Mongol rule, and especially the pandemic of bubonic plague vlhich

seems to have raged no less fiercely in China than in Europe (g§, p. 233).

In Japan, census returns wel'e taken from lnd.ent times. Historical

traditions frequently tell of partial censuses after 86 AD. In the era

of recorded history, the Imperial order of 61.1-5 AD first provided for

this taslt in a systematic manner and arranged to have the censuo taken

every six years. However, most of the records were burned or destroyed

after 30 years by government decree. Of' all the surviving records ('"hich

as in the case of the Chinese statistics, Shovl many conflicts) reasonable

estimates ",ere selected by Yoshikiyo Yokoyama and Togo YO:Jhicla and appear

in the fo1lovling table (~ p. 3):

Population in Japan

Date

823 AD

859~922 AD

990-1000 AD

1185-1333 AD
1572-1591 AD

E2.~u;tation

3, 69l~, 331

3,762,000

4,416,650

9,'750,000

18,000,000

An interesting comparison was made by J'ames Murdoch to show that by

1580 Japan vTaS actually much more heavily populated than many nations of

Europe, a significant fact att.estj,ng to the high ability of agriculture

to feed large numbers from a seemingly poor base (dQ, p. 5):



-50-

Population Comparisons by Country
(ca. 1580)--

£2untry

Japar.·

Doma.in of House of Austria

France

Spain

England

Populat.ion

18,000,000

16,500,000

14,300,000

8,150,000

It, 600,000

Tho rough conclusion can be dravm that Asia, the cradle of agricul-

ture was able to sustain a rather high level of population very early.

Not only the.~ of agriculture (rather than hunUng, fishing or food

gathering) but also the social organization was important--the ability

to move beyond simple agriculture into forms of relationships betlveen

men that. al.lmled labor to be accumulated in large amounts for large pro-

ductive projects such as irrigation canals. Not only the social organi-

zution but also the administrative ability coupled with some technical

knovlledBC l'1aS important. But our lmovlledge of the interactions betlveen

level of civilizat:i.on and level of development of agriculture aJ~01'TS only

our elementary conclusions. Else would be conjecture.

VII;.. vlORLD POPUf-ATION: SilliJ.lvIARY

A number of researchers have ventured to give their best est"imates

of population '\'lh1ch are presented in the table below (1; p. 9; !2J p. 64;

gJ..; p. lS6; Th p. 64; 21 p. J:7):
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Estimates of World Population From Several SOurces
(~~)

Period Bennett Clark 'Q.e~vey ~~ Putnam- --
Lower Paleo...
lithic 0.5

Middle-Upper
Paleolithic 2.0

10,000 BC 1.0
(from 0.1 to 10)

8,000 BC 5.3

6,000 Be .. 20

lAD 256 133.0 more than 275
100

'700 AD 270

1000 AD 275 280 285

1200 AD 348 384

131iO AD 370 378
11~00 AD 373
lll50 AD 1~13 375
1500 AD 446 427

Most interesting are the various estimates of populatj.on ~l},£llll

which have been made for various types of economies, for these gi"e us

some clear indications as to the increased levels of population that the

advent of agric ture allowed. Taylor cites the figures of Ratzel for

the follm'ling (§g; p. 41~):

Pure Collectional Economy

Hunting and Agriculture

Pastoral Economy

Settled Primitive Agriculture

3-6 persons/lOO square miles

0.5-2 persons/square mile

5 persons/square mile

5-15 persons/square mile

These contrast ~dth the Braidwood and 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 can be made by extracting the aS~lumed density per square

kilometer from Deevey t s chart (Figure 6) for the periods of 6000 to 2000
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and Population Density
I roTAl

I POPULATION
(MIlliONS)

__.... '" ...............-.a

Figure -6'

Cultural &~ages Correlated with Area PopuJAted
,,_- ~ ......_.'. ,0_ ' I
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133

86.5
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3,34

5.32
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.125
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300.000
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210
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160
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years ago, during which time he assumed densities of 1.0 persons per square

kilometer in the Old World and 0.1~ persons per square kilometer in tht:'

New World, which convert to 2.6 persons per square mile and 1.1 persons

per squa.re kilometer (gz, p. 196).

Clearly there is no resemblance between the figures. It seems probable

that the discrepancy lies in the geographical area being considered, that

is to say, whether land. occupied or thought to have been controlled is

the basis t'orthe density figures, or else land actually utilized.

E. S. Deevey, in two articles (24; 25) attempted to synthesize the

data i.nto coherent patterns. Est:l.mates of maximum possible population

density were correlated by him with level. of agricultural techniQue and

are i.ndicated in Figure 6 (~ p. 196).

From a biological point of view', agriculture allowed a larger level

of population simply because of the more c':.i:rect utilization of carbon which

is combined into usable form by liVing matter. The follmvlng four levels

of economy, hypothetical but plausi"ble, will serve as examples (~ p. 106):

Primi~ive. ;l.ake fishipg cul~~: The la.ke itself produces about

300 grams of plant carbon per square meter per

year. Tiny animals such as copepods u'l;,ilize about

10% of that ffild larger fishes such as pickerels

use about 10% of that, and man assimilates and

uses about 10% of the carbon in the larger fishes.

Net result: man uses about .03 grams produced per

square meter.

More advance,d ,?ce.an fishin~ ()u1:ture: Here the chain of predation

is likely go be shorter, according to Deevey, so

that a more .d.i.rect use of the carbon is macJ.e. Hy­

pothetica.l renult: man uses about .5 grams 'pro..

duced per squnre meter..



Huptin~ ,(,'q,1ifure: liere aG:ain the suppl:y of J?lantc~bon is the
:,' .. :"\:. \. _I.. ,i,

.~ame~ but it is eaten9Y .:i.nsacta, as well as by

other animaJ,.s. The suppJ.r of catchable animals

such as rabbits, therpf()re, upilizesonly about

1 percent of th~ pl~t carbon, i.e. 3 grrons •

.f\gricul:GUl''':'h pocietz: Here ,plant 'production. is about the same

per square meter as in the cases considered above,

but beoause ehe pla.rrb s are directly utilized by

the society, the htunan crop can consume about 30

grrons per square meter.

In the above pages, we have considered the follovnne evidence: early

indicatj.ons cf l'3vel of techniques in agri~ulture, probable locations fOl~

the origin of domest:Lcation of plante, probable 81tes of the origin of agrj...

culture, and to a small extent, the direction of movements of many major

plants of interest before the transportation from continent to continent by

the European during his p..ge of Discovery. We have attempted to correlate

the rise of agriculture in each case, where possible, with rises in the

level of population. It isohoped that ne111' anc1 fresh sources of information

cen 'be brought to bea.r upon this field of inquiry.
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