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INVESTIGATION ABOUT LONG DISTANCE DRIFTS 

DOMESTICATED 


DRIFT- AND GERMINATION DELIVER 
KNOWLEDGE ABOUT THE TRANSOCEANIC SPREAD OF CROP PLANTS 

Görlitz, Cornelia Lorenz & Andreas Hörner 

the to America they obsened the 
cultivated many crop Instead oftheir first suspiciou they rapidly learut to use an these 
Americau products for their own nourisluneut. The European iuvaders exported 
the uew plants their lands where species to crop 
plants very sueeessfully. Today, than 60 % of all origiually came the 
New World, e.g. maize, potato, maniok, vanilla, eacao, tomatoes, chili, pineapple, avocado, 
sun ßower etc .. The American (tetraploid) cotton the cotton and 
opened tbe way free for its world wide economical use. 

Finally, tbe American natives were also responsible for the 
stimulantia, like tobacco and coca. Before the spectacular of traces 

cocaine in Egyptian mummies by SVETLANA BALABANOV A, everybody that 
these stimulantia in the Old World only after tbe discovery tbe New World by 
COLUMBUS. Tbese were supported by tbe mainstream tbat Dn~l.i:!doric 
navigation was to reali7..e a back and fourth voyage and to 
Mediterranean world witb tbe lands beyond tbe Strait of Gibraltar. But 
ABORA 11 Expedition, indications bave become stronger that an advanced n ..."io<lltinn 

existed long before the antique civilizations. The team around two 
CORNELIA and Mr. made 

with cultivated plants. Tbis was supported and 
with tbe renowned Institute for Genetics and Crop 
Gatersleben) under assistance by Dr. ANDREAS BÖRNER 
maintenance oftbe gene bank coHection 

aud fruits of sb: species were selected to tbeir saU-water 
Two test examples were towed 1165 naudeal miles fh.,n.,," 

Eastern Mediterranean Sea behind ABORA U. An other fraetion of the same species was 
kept in tbe seed store in the IPK Gatersleben. tbe the test seeds 
cultivated in the IPK Gatersleben to investigate thek germination rate. These data 
the hypothesis tbat a transatlantic of seeds and cultivated plants 
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botanical properties. The introduction of several 
American must then have been the result of traosoceanic vOVü'()'P" 

across the Atlantic as weil as Pacific This article 
based on completely new experiences the field of eX1J}elrHtlel1Ltal 

first 
by step they 
crop pJants which were easy to 
their favouable characteristics. 
One first plants were the bottle 

cucurbits, tomillo, amaranth, chili and 
The early not 

care and they did not contribute 
very much to nourishment of man. These 
people were 
completing their menus 

only by Around 3400 BC. 
the population increased., the hunters 

settled down and changed of life. 
Now, on fields, tiny 
lot of 

was 
was the pressure to more 

care in the breeding of plants, which more 
and more constituted the nourishment of the 
natives. 

"PT.h"-'",,, the 
its two centers m the 

Oaxaca valley. the 
America, is as controversial as 

in Central America. The 
sometimes 

contradictory. According 10 the 
maize was by natural 
hybridization of his nearest wild 
the (Zea (2). 
natural circumstances there occur 
hybrid plants and 
Both forms the same number 
chromosomes have the same amltomH~a 
features. Moreover, they have the same 

area in 
Mexico. 

madre de maiz < ­
opposition to 
believe that both, maize 
teosinte, arose by 

ancestor of 
rlpS(l(;Unl1, a related 
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just accidentally, or based on 
agricultural 

THESE QUESTIONS lead us to one of 
most interesting problems in field 

It has been 
of 

invented in isolation trom 
may been 

the American crop 

cotton, wh ich were 
the development the 

"'nlh..·,,. in the New World. 

siceraria is a 
contrast 

to the most pumpkins, bottie gourds are 
as for food water, 

as bowls even as music-instruments 
(4). 

species to the genus 
[t is monophyletic, and region 

thought to be in Today 
Laile,flal"la siceraria is cultivated 

the 
primary area of 

but most botanists believe 

gourd belongs to one the 
crop plants America. Many botanists make 

water very 
","vr":nf<lr"",,,c but there are no wild ancestors in 
the New Wor/d. 

ancestors. 

agriculture 
cotton. 

very controversial but 
N ew World was 
bottle gourd. 

American 
temples, colossal 
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for further explanations: The 
of the 13 

way the 
cotton domestication on soil has 
been ished among botanists 1947, 

three young phytotomy 
SNOW, 

in America, came, against 
from Old How is 

that cotton species the genus 
do grow In 

hemisphere? 

the phototomy genetics 
was, strictly very W ith 

of microscopes they compared sets of 
rOllnm;on1es of the New 

population. This striking ,-li++"w,~~ 
chromosomes immediately 

Old World, where all cultivated or 
13 chromosomes. 

enough to 
to spinnable (8). 
spinnable tetraploid cotton 

only about 3 
had been on 

continent for years, leaves only 

But if these plants 

Brazil from countries, 
v,"""uU,",'" 

not exist in Brazil, 
maintain 
development of 

phytogeographer 
points to the that the bottle and 
the cotton appeared in the New World so 

that have possibly 
stimulated the development ofthe 
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Fig. 1: Tbe transmission oftbe immaterial methods for breeding and usage is mucb more 
impo rtant tban tbe genes and p lants tbemselves. ß ut tb at could only bappen by tbe ancient 
navigation wbicb was powerfu l enoug b to cross tbe Atlantic Sea before tbe development of 

tbe advanced civilisations. 

agriculture. An At lantic Ocean crossing 
without an active participation of humans 
might have meant, according to his opinion, 
that a "waiting farmer" on the coast of Brazil 
received the bottle gourd and the cotton and 
immediately recognised its cultural value (9). 
The number of references of a transmission 
of biological plant material to the early 
American farming cultures can no longer be 
doubted. The question, which is still not 
answered, is the way by which the 
germplasm were introduced to the Old 
World. 

Two Amer ican plants in the Old World 
before COLUMBUS? 

MAYBE, it was the most important 
discovery of ethnobotany at the end of the 
last century, when the mummy of Ramses IInd 

was transferred to Paris at September, 26th 

1976. With this event a big investigation and 
restoration campaign started which should 
have shed completely new light on the 
transatlantic connections before 
COLUMBUS. A group of scientists under the 
leadership of Dr. MICHELE LESCOT fi-om 
the Musee de I 'Histoire Paris investigated the 
source of the damage of the famous hu man 
body. 1t was supposed that the damages came 
from beetles, but unexpectedly they fOllnd 
remains of leaves of the tobacco plant. 
T obacco belongs to the Solanaceae plant 
fa mily and is actually originated in America. 
The tobacco remains which were found in the 
inner side of the mummy of Ramses 
surprised botanists as weH as egyptologist 
because tobacco was allegedly unknown in 
the ancient world. The discoverer believed 
that the filling with tobacco leaves was 
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suspicion of 
excavation of the 

tobacco 
IOoacc;o was only 

America. 
was 

it took 
'story' 

mummy remains at 
Dr. Balabanova 

team around Dr. 
of 

even cocaine. Both alcaloids are 
stimulantia in drug plants of the New 

World. Their 

America, 
one exception no 

in the Old World. 
the World took pLace 

in the ofthe 191h century (11). 
Of Dr. BALABANOV A her team 
had doubts about their own results. 

the test objects. 
discussions one can say 

incontestable ( 

The 
plants in non-American mUlmJrrllt~s 

for further discussions 
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Cultivated Plants from the Old and New World 


Fruits of Lagenorio s/ceroria subsp. s/cerono. lhe 
of the species shield beeries are very variable In size ond shope. 
Gossyplum barbordense. 

The ftowers af Nicat/ano tabacum. The Indians used The coca-plant and 1tIeif 
the leaves 10r smokingleaves. The plant 15 ortgl­

nated In the Andes and 
spread until Mexico. 

Fig. 2: Presentation of tbe four most interesting domesticated plaots wbicb are in suspicion to 
be spread by tbe aid of man across tbe Atlantic Ocean. From left to rigbt: Up) cotton-plant 

and bottle gourd fruits and dowo) coca as weil as tbe tobacco-plant. 
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from several 
regions. 

BIOLOGY can enumerate a lot of 

coca or tobacco is 
route is also not 

hal>itats of these 
North 

they 
follow the Western coast of and 

before they cross the Atlantic either 

(14). 
have occasionally 

coca or tobacco the 
an 

a into 
from shou ld he 

An other possibility for the 
tobacco, 

changing 

or the 

is fundamentally 
knowledge about this 
across Atlantic 
four to five months. 
no aboutthe 
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Fig. 3: The sea swallow (Ster na paradisaea) bas tbe Jongest bird migration in tbe world which 
is regularly covered by birds. Tbe sea swallow crosses two times tbe Atlantic during its 
migration and covers an unbeliveable distance of about 35.000 to 40.000 km per year. 

• h I, ,.,... 11I!r#TT,,,",-.' 

Cretaceous period Tertiary Quarternary 

(135 - 70 mio. years) (70 - 2 mlo. years) (- 2 mio. years) 


Fig. 4: Tbe continantal d rift is an otber improtant fact wbicb can divide an primary 
population into two parts and tbus in two different species. However, most oftbe modern 

plant families arose during tbe tertiary. In tbat time Africa and America were already quite 
remote from eacb other. (according to "Das Visuelle Lexikon", Gerstenberg Ver lag, 

Hildesbeim 1996) 
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the coconut, 
by sea, 

in the ocean 
its capabil 


shown al ready in 1941, in an 

the 


bacteria 
pores, so 

the drift capability 
cu Itivated plants under 

sirnulated 

with 
species by towing thern behind the reed 
ABORA I narnely: kinds 

of the genus Hordeum, pumpkin, yarn 
the African cotton Gossypium 

harbaceum as bottle gourd 
,aV'f<n,CLrlflsiceraria. 

a 
has a 

month. 

U nfortunate Iy, 
reduce the 

Moreover, 
geographical variants. 
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Fig.5: T he specimens were towed behind the reed boat ABORA ll. We investigated tbe seeds 
in two test variations in the Mediterranean Sea: 26 and 63 days. After t he Immersions all 

seeds were dryed and later germinated at tbe IPK Gatersleben. 
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ofto beour knowledge about the It 
was an to 

as weil as 18 sampies of 
gourd which contained many r"r'"''''''''''lh.tlU~''' 

of of 

1. 

2. 

3. 

customs it was impossible to 4. 
investigate specimens the coca-plant. 

5. 

the sea water 
76) and 63 (LAG days. 
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LAG 33 
LAG 37 
LAG 38 
LAG4J 
LAG 44 
LAG 45 
LAG 48 

49 
53 
54 
55 
56 
71 

LAG 75 
LAG 76 
LAG 77 
LAG 78 

80 
76 (berry) 

GOS 
GOS 17 

18 
19 
2 

GOS23 

Nieotiana 
NIC 201 
NIC 245 
NIe 286 
NIe 307 
NIe 309 
NIe 312 
NIe 317 
Nie 321 

379 
NIe 396 
NIe 397 

526 
527 

NIC 530 
Nie 531 

.(]()'pnnr,!{1 siceraria subsp. asiatica 
nooYl.nt"'/1 siceraria subsp. siceraria 
nO'<'Yln,r,n siceraria subsp, siceraria 
nV"YlnrrlfJ siceraria subsp. asiatica 

Ul»ena,rla siceraria subsp. asiatica 

.iJC'PYI'I'1>'/I'J ,~l(",p'rlllrl(] subsp. asiatica 

.nC'PYI'flr,/n siceraria subsp. siceraria 

.iJC'PYl'iJrfl) sieeraria subsp. asiatiea 
Il'-"PYJ'lJrIlJ siceraria subsp. asia/lea 

l.a»e,n{1J"llisiceraria subsp. asiatica 

siceraria subsp. asiatiea 
Lagenaria siceraria subsp. asia/iea 
Lagenaria siceraria subsp. asiatiea 
Lagenaria sieeraria subsp. asiatiea 
Lagenaria sieeraria subsp. sieeraria 
Lagenaria sieeraria subsp. sieeraria 
LQ'fZenarza siceraria subsp. sieeraria 

asiatica 
siceraria 
siceraria 

Gossypium herbaceum 
Gossypium herbaceum 
Gossypium arboreum 
Gossypium hirsutum 
Gossypium arboreum 

arboreum 
Gossypium hirsutum 

sp. 

Nicoliana tabacum 
Nicotiana tabacum 
Nicotiana tabacum 
Nicotiana tabacum 
Nicotiana tabacum 
Nicoliana tabacum 
Nicoliana tabacum 
Nicotiana tubacum 
Nicotiana tabacum 
Nicotiana tabacum 
Nicoliana tabacum 
Nicotiana tabacum 
Nicoliana tabacum 
Nicoliana tabacum 
Nicotiana tabacum 

unknown 
Libya 
Libya 
ltaly 
ltaly 
Italy 

Irak 

Tunesia 

Albania 
Cuba 

unknown 
Morocco 
Korea 

Korea 
Korea 
Tunesia 
Gambia 

unknown 
unknown 
Romania 
unknown 
unknown 

USA 
Peru 
unknown 
Cu ba 
Peru 
Cuba 
Cuba 
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AND IT IS 

IN ORDER TO the completely 
development of the American 
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I) 
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11 .1) 
Germination of Lagenarla slceraria wlth 18 Aeeess ions 

(both subspecies) after 63 days 
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Fig.6: Presentation of the ger minat ion rate according to the number of the sampies io 
perceotage a fter 63 days. The comparison ofthe green (test sampies in the IPK) and reed 
columbs (drift sampies) shows a distinct shift to the left side iodicating a decrease oftbe 

germination rate: I) All cotton representatives and their dyiDg; n a) All representa tives of the 
bottle gourd; n b) two seperated presentations of both subsp. siceraria as weil as asiatica; ill) 

data of the tobacco-plant. 

• 
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the combination of of the 
molecular-biologic research and our 
experiments are proving that the A-genome 
doubtlessly came from Africa, however, not 
by a transoceanic Archaeology 
shows that the 

THE of of a 
transmission of biological plant material in 
the American farming can no 

doubted. The question, is 

as an 
fact. Maybe even the hybridisation 
modern corn by the teosinte an unknown 

ancestor was just possible this 
important encounter. The hybridisation 
tetraploid cotton is also a result this event 
because weIl farmers came 
overseas. In the early of the 
cultures of Indians, transatlantic 

as an average. In 
I one of the two shield was 
during immersion (amI., as a consequence, the 
seeds 83 did 
Although the quality of basic 
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Fig. 7: The picture shows the evolution ofthe tetraploid cotton species in America: Following 
transoceanic dispersal of an A-genome species to the New World, hy brid isation between the 
immigrant A-genome species and a D-genome species led to the evolution of tbe New World 

a llopolyploids with AD-genome. The AD-genome descend from tbe African cotton GOssypillm 
herhaceam a nd American origin species Gossypium raimondii. (according to MolecuJar 

Phylogenetics and Evolution Vol. 4, p. 300, 1995) 

was med iocre, the ability to germinate 
decreased by the more relevant test with 
Lagenaria s. ssp siatica from 52.5 to 35 %. 
In combination with the subspecies siceraria 
lhe decreasing was even higher. This loss is a 
certain indication that the seeds lose their salt 
water resistance. The start of this process is 
unknown. However, on the ba is of the 
experiences of the IPK Gatersleben one can 
say that the decreasing of the germination 
capacity is not a linear process. By its start 
the decreasing takes place abruptly and 
dramatically. So, it is not just speculation to 
maintain that all accessions would not 
survive a complete drift across the Atlantic, 

which wou Id mean at least twice the 63 days. 
Nevertheless, we must state that after two 
months Lagernaria siceraria preserved a 
certain germination capabil ity. However, 
between 10.000 until 4.000 BC. the estimated 
time of arriving of the seeds and the distance 
for drifting was more or less the same as 
today. Therefore, a transportation without 
man is quite unlike, particularly in 
consideration of the common applications of 
the fruits on this side and on the other s ide of 
the Atlantic. 

THE QUESTION whether microorganisms 
can damage the bottle gourds has to be 
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the the 
ones we 
conditions in 
influence of 

who has already over 
knows, eatable things like 

10 

an 
across the Atlantic, it would come info 

the situation 10 swallowed by a hungry 
shark or to be bored into by shipworms 

10 jor more 
Wege 

For maritime experts like THOR 
sounds 

that of two 
rp_,p'?'1mG4,UC _ the tprrp<ztr,,, 

boat - the bottle gourd is 
but 

sprout out 
unfavourable 
will h,,-th,~.. 

this 

Both crops, the bottle gourd 
already time 

anymore only 

ALREADY 
impressively 
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to test 

beUeves that 
in the üld 

and BUTLER 
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early Tertiary when 
were quite close to each other. Their late 

th is current 
originating approx.imately 

to 10.000 (30). 1s this 
a first indications for apre-lee 

the 

"Now new 
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much better than in the Mediterranean. That 
means, a retu rn journey across the Atlantic 
on a reed boat is theoretically possible. 
Maybe early navigators made a new vessel at 
the end of their stay on the other side of the 
Atlantic. The construction material is 
growing everywhere. T hey could easily 
utilize the superstructures for the new huB 
and continue their voyage two months later at 
the most. 

T HESE EXPLANATIONS are cJosing the 
circle around the transoceanic spread of crop 
plants. When the interdiscip linary research 
provides strong indications for a PaleoJithic 
navigation between 19.000- 10.000 BC.: Why 
then have most of the scholars so strong 
doubts to accept a transfer of crop plants 
around 4000 Be. across the Atlantic Ocean? 
In that period a seaworthy navigation has 
obviously existed. Moreover water crafts 
cannot only transport seeds and fruits better 

from one coast to an other but also their 
methods of breeding and hybridisation. T he 
transfer of that >immaterial methodes< is 
surely much more important than the genes 
or plants themselves. A successful plant­
introduction would have been on ly poss ible 
with simu ltaneous spread of knowledge about 
plant-cu Itivation. All resu lts of these drift and 
germinating experiments are highly 
sign ificant and support the hypothesis that 
cu ltivated plants were spread over oceans by 
the intervention of man. Thus the 
ethnobotanic research supports the evidence 
of experimental archaeology and 
iconographical research that transatlantic 
voyages have begun long before the 
advanced civilisati os in the Med it rranean 
World. 

More information about these subjects under: 
\vww.abora2.com 
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Rmerikaniscbe 
zurückzuführen ist. 

und 
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aus der Alten Welt. Sie erbielt frübzeitig Stimulationen in Form neuer Gene und 
Zuchtmethoden, die zur Verbesserung der Erträge und Züchtung neuer K ulturpflanzenarten 
führte. Umgekehrt kamen aus der Neuen Welt auch neue Pflanzen, wie d ie 
DrogenpßanzenlProdukte Nikotin und Kokain, zurück, welche sich mebrfach in ägyptischen 
Mumien nachweisen lassen. Selbst die Ausbreitungswege erscbeinen nacb den 
Gensequenzierungen an Baumwollpflanzen in einem neuen Licht, da du rch den Nachweis des 
afrikanischen A-Genoms in amerikaniscber Baumwolle die Übertragung viel 
wahrscheinlicher von Afrika über den Atlantik anstatt von Asien über den Pazifik erfolgte. 
Diese r Befund soU aber nicht den Pazifik als K ulturweg ausschließen, sondern lediglich 
darauf verweisen, dass sich der Baumwolltransfer auch in die entfernten Ackerbau7.entren 
Südamerikas vom afrikanischen Kontinent und nicht wie lange vermutet vom Industal a us 
ereignete. 

In Z usammenarbeit mit der Felsbildkunde, Astroarchäologie und Experimentalarcbäologie 
kann die Ethnobotanik untermauern, dass bereits vor der Entstehung der ersten 
Hochkulturen in der Alten Welt eine transatlantische Seefahrt existiert haben muss, die 
unterschiedliche Kulturpflanzen und deren Nutzungsmethoden zu beiden Seiten des 
Atlantiks transportierte. 
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