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The knowledge of tbe breeding of maize is proved in Mexico since 3450 Be. 

Tbe domestication of corn from tbe native teosinte was made in Tehuacan VaIJey. 


Probably an Indian representation from tbe Cuna Indian mola. Most oftbe botanists believe 

it is one oftbe oldest representation ofa gourd in America. (redrawn from Eleanor Moore, 


Gourd Seed, VoI.XXXI, No.2 (1970). 
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of the wheel: it is documented by toys which 
were found, that the Maya and the 1nca had 
made this invention long before. (11) The 
turkey and the lama were small anirnals 
which del ivered only few meat in comparison 
to cattle, goat or sheep and moreover, it was 
only possible to change them very slowly by 
breeding. 

THE SAME big differences can be found in 
the doroestication of the wild grains when we 
compare the quick evolution of wheet or 
barley in the Old World to the slow ascent of 
maize in the New World: "lt is suppossed that 
the teos inte is the ancestor of the cuItivated 
maize. However, it has a lot of differences in 
seeds and flower so that the botanists have 
discussed a lot if the maize is really descended 
from the teosi nte. The value of the teosinte 
should be not very high for the hunter and 
collector in the prehistoric time. Jt was not 
very bearable in the nature, produced only few 
seeds in its fru its. Their seeds were hidden in 
hard and uneatable seed shells. Until the 
teosinte could be an usefuUy cultivated plant 
Lheir seeds must become bigger and the hard 
seed shelJ had to disappear. Even today the 
archaeologists still discuss very vehement how 
many centuries or even millenniums passed by 
before the former tiny eorn had reaehed only 
the size of a thumb. The difference between 
the nature-given advantages of wheet and 
barley and the difficulties in the domestication 
of ma ize was one of the most important 
reasons why tbe development on the 
American continent went appearently so 
different." (12) 

All these differences led to the fact that the 
intensive agriculture in Centra l-America 
probably j ust begun around 3500 B.C. and 
the first advanced culture even just arose 
around 1500 B.C.. However, this convincing 
explanation is disturbed by the appearance of 
contradictory cultivated plants which do not 
have their biological origin in America. 

1.3. C rop plants !rom the Old World in 
America? 

FOR MANY YEARS ethnologists, biologists 
and maritim historics lead passionate 
discussions about the origin of the bottle 
gourd, cotton and tbe yam root in the pre­
Columbian America. The essential point of 
the discu sion is the question wether they 
drifted independently or with the aid of man 
across the Atlantic, and how they became 
introduced in the old-American agriculture. 
T he remark of the American geobontaoist 
G.F. Cater expresses the importance of this 
topic: " An arrowhead can be made by each 
fool , but a plant only by god." Shoutd it be 
fOllod possible to prove the appearance of 
only one crop plant in the pre-historical 
America because of the influence of man 
from the O ld Word, then the dispute between 
diffusionists and isolationists could be 
settled. Therefore, let us tu rn to the bottle 
gourd problem which furthermore seems to 
be the best investigated cultivated plant with 
an uocJear origin. 

The bottle gourd and its ethnobotanical 
dilemma 

The bottle gourd Lagenaria siceraria is part of 
the family Curbitaceae. This family conlains 
100 genus and is classified differently in the 
phylogenetic system. T he genus Lagenaria is 
part of the tribus Cucurbiteae, which contains 
nearly aJl cultivated kinds of the 
cucurbitaceous plants timt are important for 
the human nourishment. On the contrary to the 
most pumpkins, bottle gourds are mainly used 
as containers for food and water, as scoops, 
bowls or even as music-instruments. (l3 ) 
Six different kinds are part of the genus 
Lagenaria. It is monophyletic (e.g. has an 
unique biological origin), and the region of its 
origin is suspected to be in Africa . The species 
Lagenaria siceraria is today cultivated 
pantropical (in the entire area of tlle tropics). 
T herefore, the question of the primary area of 
distribution is disputed, but most botanists 
believe that it is Africa. (14) 
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This map shows the spreading of the bottle gourd (green) and the cotton (red) in both 
hemispheres. The hatched areas in the New World show the presence of the tetraploid 

Gossypium species which was probably hybridised with species from the Old World. The blue 
lines hint possible ways of the introduction across the sea. 

Due to the AtIantic currents we can draw conclusions for the voyage of simple vessel as weH 
as a drift of the plant seeds across the Atlantic. However, on base of our experimental data it 
seems to be unlikely that the biological objects could drift the whole distance alone without 

any restriction of the germination ability. 
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Tbe ABORA 1 Expedition. Tbe maiß aim was to find out if these vessel could sail ac ross and 
even against tbe prcdominant winds. Moreover, tbe team has tested cultivate plants tluring 

tbe expedition. Most oftbe plant species were constant 26 days in salt water. 

The biologist Conny Lorenz prepares the fruits and the seeds for the investigation. All 
specimen were cbecked and put into water very carefully. In the middle ofthe pictnre you 

can see the big bottle gourd LAG 76 whose seeds ofthe control sam pIe also died. 
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The main res"lt of this investigation is that all sampies of the African cotton species 

Gossypium herbaceum died completely du ring the experiment. This res"lt eontradiets the 

common hypothesis of its independent distribution across the Atlaotie Oeean. (On the left 


side - red - the example after wate ring; on the right side - green - the control example 

of tbe laboratory) 


We also tested three examples of the bottle gourd in the Mediterranean Sea. However, we 

could only invest igate one fruit whose seeds were probably damaged before the drift. One of 


the seed examples (LAG 71) could survive the voyage of 26 days. The seed bad a gennination 

rate of 67%. (On the left side - red - the example of wateriog; on tbe right side - green - tbe 


control example of the laboratory) 
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Table 2: Evaluation of germination experiments 

Serial Numher r,erminatillg hilitJ' Germinuling A hility Pit:Jll e hefoTe Piclure after 
o[the ( m,. -Check a .er VI 'J'age Germination Germination 
in %) (in %) Attem t* ,A ('/HP'· 

HOR1938 83 0 Ja Ja 
HOR2473 64 7] J a Ja 
HOR4146 49 0 Ja 
HOR4184 93 0 Ja 
HO R4766 89 0 Ja 
H OR9724 97 0 Ja 
HO Rl 1193 85 0 Ja 
LAG71 57 67 Ja Ja 
LAG 75 23 0 Ja Ja 
LAG76 0 0 Ja 
GOS14 90 0 Ja Ja 
*only some samp\es are photographically documented in the appendix 

3. Evaluation of drift investigations and 
germination experiments 

3.1 Interpretation of experimental results 

With the ABORA expedition of 1999 we 
explored, in cooperation w1th IPK 
Gatersleben, the ability of selected cultivated 
plants, under realistic conditions, to spread 
by maritime drift. As yet experimental 
investigations have been based only on 
simulatcd experiments using sea-water. The 
results of our study are often in conflict with 
the contemporary majority opinion in these 
fields, especially with respect to the 
geographical and botanical origin of certain 
important, early American cultivated plants. 

One well-known American plant geographer, 
CHARLES B. HEISER, states e.g . in his 
famous work "Seed to Civilization - the Story 
of Man's Food" that agricultu re in the 
Americas had to have had, about 7,000 B.C. , 
an autochthonous origin because, at this early 
epoch, there did not exist sea worthy vessels 
capablc of transoceanic navigation (37). This 
unambiguous statement is typical of the view 
of most geobotanists with respect to the 

problem of early transatlantic eontaets even 
today, although Heiser made his statement 
already in 1973, i.e. at a time when it had not 
yet been realized that, because of modern 
cal ibrated C 14 dates the ongllls of 
agriculture in the Americas had to be dated 
about 2,000 years later. 

WE FIND th is isolation ist position of leading 
scientists also in the latest edition of the 
URANIA PFLANZEN-ENZYKLOPÄDIE: 
"There can be no doubt that the cu Itivation of 
Gossypium species (cotton) took place 
absolutely indepently in Asia and America". 

Some senten ces later, however, the authors 
bring a statement whieh, strictly speaking, 
contradicts their thesis of an independent 
eultivation: "A new problem, a solution to 
which is as yet scareely in sight, arose when 
it was observed that, in the origina lly 
tetraploid cultivated species of the Americas, 
one of two chromosome sets is obviously 
identica I with the chromosome outfit of 
Gossypium arboreum and Gossypium 
herbaceum". To resolve this contradiction or 
inconsistency, an argument is addueed of 
whieh it is hoped that it will, at one sweep, 
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THE AMERICAN 

within several 
not have happened with a 

garden pumpkin, 
of drying its surface would 

have too. we 
shouldn't perhaps rely too much on the 
that wild African bottle gourd is a river 

plant (40), which uses the waters 
for its spread. Even 

coconut, optimally adapted for a by 
the sea, carmot drift for weeks in the ocean 

its germinating capability. 
shown already in 1941, 

where 
4 - 6 weeks 

capability, 
their germinating 

young sprouts died. (41) 

There are two other most 
cultivated plants, where we have to 
that they have been brought to 

of Polynesia by 

the yam root and 


however, an 

yam bean Pachyrrhizus 


origin, whereas yam root 
at least today, 
the Tropics. 

C.O. SAUER, who 
problell4 is of the opinion 

zones of the 
yam species, some of them with 

are cu Itivated, 

starch content. (43) 


A GEOBOT ANICAL 
cultivated plant 

conclusion that the 
more 650 species have 

tropical, subtropical 
latitudes of the Old World, 

steroid content, Uc)m~~stl.caltIOl 
plants occurred in West 
South East Asia. Only in 
plant was also used for 
that very region, where 
cotton Gossypium 
cultivated very early. (44) 

All geobotanists are in 
be stated with near­

winds, currents, birds or 
but it has 

pre-Columbian times". 
experiment 
this plant is 
In spite of 
ship, after 34 
would it have a similar drift in the 
waters of the with 
salt content. It 1S highly probable 
that the geobotanists are who believe, 
with respect to the of the yam in the 
Pacific region, yam root would have 
reached the from the New 
W orld than fTOm by means of 
indigenous V\A,~n,"" 

The next the 

cereals it 
during neolithic 
coasts of 
Spanish 
found graves. 

in those 
the Neolithic, 

or 
hotly 
ethnologists. 

IT IS to be certain 
respect, as yet archaeological 
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excavations only yielded dates 800 
at most, whereas character of 

the Guanche and its are more 
indicative of a connection with Neolithic 

the Mediterranean (50) 
According to one of the leading 
archaeologists the 
Antonio Gaspar, the cereals which have 
found in the graves are to 
of prehistoric times. I) 

Although observation is of only Iimited 
worth, our drift were 

also intended to out, if barley 
could have drifted by 
means of Canary Current to the islands 

Guanches. 

7 barley HOR 
2473 was found water 

(germinating rate 71 percent). 
no any 

Interestingly the 
Morocco. We 

question: Is 
salt water possibly 

result of essential genotypical 
between barley grains different origin? Or 

from an adaptation to 
habitats? 

AT MOMENT these questions cannot 
be answered. The IPK is 
populations from crossings 
2473 sampies 
detrimentally influenced, with to 

by ocean water. We 
the next expedition. At 

rate it is shown by the other sampIes 
bartey is not a plant is 

to a natural by means of 
in the sea. It can, only have 

reached islands Sardinia and Corsica by 
ships, during the 4th 
B.C. at tatest. 

Neolithic, it was not Hordeum 
convar vulgare vaL Hybernum Vib., which 
today is in but 
Hordeum spontaneum, which been found 
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in all prehistoric agricu Itural centres of the 
East and the eastern 

which was by man. sampies of 
Hordellm vulgare L. vliigare var. 
Hybernum Vib. and 
Tunisia have been 
showed no any 

All from these 
experiments are highly 
results respect to cotton 
gourds are not compatible 

hypotheses to the 
cultivated plants over 

oceans without the man. 
These are therefore now to 
doubt. We believe that further research is 
needed to find out, these came to 
pre-Columbian America. to 
barley, yam, but also pumpkin, 
our studies corroborate view that, in all 
probability, 
reach new regions through 

intervention man. 

AS FAR AS we know, these 
investigations one the 
comprehensive experiments to 
capability cultivated plants under 
conditions the high seas. Quite naturally 
there were with ..P" ....P,~t 

to the manner in which we were able to 
prepare our 
have influenced our 
the evaluation of more 
difficult. 

The most critical could 
\OhJJlVU'U"'H could test only 

dried bottle gourd. T0 get 
statistically relevant data, we would have 

dozens of fruits different 
and also of the two sub speCles 
argument is valid the expedition has 
tested a rather smal1 of 
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The investigation of the transoceanic spreading of cultivated plants should be continued 
during the next reed boat expedition ABORA 2. This map shows the pJaned route which shall 
go out of the Meditenean Sea. In the next trail we will test more sampies of aJJ species and test 

more geographical races on the long way to the Canary Islands in the Atlantic Sea. 
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The new vessel will be constructed by the famous reed boat builder from the Lake Titicaca. It 
sball be buiJt by the totora reed plant which guarantees longer swim times of at Jeast 3-4 

months. This will correspond to tbe time oftbe drift across tbe Atlantic. Tbe picture shows a 
bis reed boat on tbe Lake Titicaca wbicb bas already swum 6 weeks on water. 
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led to the transfer of certain species from one 
continent to the other. 

THA T THESE contacts did not only go in 
the East-West direction, but probably also 
from the Americas to Europe and Africa, is 
evinced again by biogeographical evidence. 
Swetlana Balabanova, a biochemist, has 
discovered traees of nicotine and cocaine in 
Egyptian mummies at first, and later also in 
ancient European human remains. (62) Both 
alkaloids are typica l of American plants and 
have been dated to shortly after that epoch, 
during which the Old World species appear 
in America. Even a eomplete tobaeco beede 
has been discovered, when the mummy of 
Ramses 11. was examined in Paris. This is 
solid evidence of a pre-Columbian Old World 
presence of an American animal species.(63) 
It had been also found that Ramses' mummy 
had such a high alkaloid dose in its tissues 
that it would kill a man. Probably these 
alkaloids were not used for daily 
consumption, but for the preparat ion and 
conservation of the dead Pharaoh's body. In 

the course of th is preparation the tobacco 
beetle, a notori us pest in American tobacco 
plantations, has probably unintentionally 
been wrapped up into the mummy. As yet we 
do not know how the Pharaonie physicians 
had obtained these alkaloids and the tobacco 
beetle. 

Sadly, such discoveries do not often fmd 
their way into the pages of intemationally 
known newspapers. Most often they are 
known only to a seleet circ1e of scientists 
who, in the majority of cases, have little 
interest in an elueidation of sllch enigmas. 
Such "anomal istic" diseoveries are, however, 
of the greatest significance, exactly because 
they contradiet the conventionally held 
"Weltbild". We feel that all researchers are 
ca Iled upon to help getting such unsolved 
enigmas of the history of mank.ind solved. 
The project group hopes that tbis study may 
be of help in enlightening us a little about the 
as yet rat her dark. problem of the spread of 
ethnobotanically important cultivated plants. 
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