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The cruoal role played by the Iberian Penin- 
sula in the introduction and exchange of species 
between the European and American continents 
is an unquestionable fact that has been object of 
numerous works and will still be a major subject 
for future research.The years immediately prior 
to 1992 were especially significant for conduct- 
mg investigations on the exchange of species 
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and cultures between American and European 
peoples. Most contributions have analyzed the 
impressions of the first Spanish explorers, col- 
onists, farmers, chromclers, physicians and nat- 
uralists after their arrival in America and the 
species transported by them (Crosby 1991, Daw- 
son 1960; del Rio Moreno 1991; Estrella 1986; 
Watson 1983). In contrast, we could point to the 
depth of knowledge of the transport of American 
species into Europe from eighteenth century on- 
ward (Garcfa Pans 1991) and what took place 
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in this regard in the sixteenth and seventeenth 
centuries (Hern~dez Bermejo and Lora Gon- 
z(tlez 1994; Hernfindez Bermejo and Le6n, eds. 
1995; Lora Gonz~ilez 1994). 

The role and influence of Spain in the trans- 
port of species from the Old World and the 
transfer of its traditional techniques, habits, and 
culture, cannot be understood without knowl- 
edge of the origin and history of the Mediter- 
ranean, European, and Iberian cultures and spe- 
cies. These, together with other Asian and Af- 
rican influences, took form over several millen- 
nia and gave rise to the agnculturally based 
cultures and landscapes and to the diversity of 
useful plant species that define the ethnobotan- 
ical and agricultural framework of Spain in the 
fifteenth century. 

Over 135 million years, the Iberian Peninsula 
has been linked intermittently two major land 
masses before the appearance of humans. Later 
during the Meso- and Neolithic Ages, it was a 
gateway between North Africa and the southern 
Europe as well as the terminus of the long trans- 
port processes from the East to the West along 
the Mediterranean coasts and islands. During the 
millennium prior to the Christianity, the Phoe- 
nician, Greek, Carthaginian and Roman coloni- 
zations took place north of the Iberian Peninsula. 
After the first century, the Roman Empire pro- 
moted trade from Asia Minor, Africa and the 
Mediterranean basin. After the fall of the Roman 
Empire in the fourth century, the Visigothic 
Kingdom was established in the Iberian Penin- 
sula and was influenced by the Byzantine Em- 
pire, especially during the sixth and seventh cen- 
turies. With this flow of empire over the centu- 
ries came the transfer from the East to West of 
crop, medicinal and aromatic plants. 

In order to understand the legacy transmitted 
by the Iberian cultures and peoples to America 
it is important to begin in the eighth century and 
to focus on the tenth century and later. We are 
referring to the Hispano-Arabic Period, known 
by the historians as the Andalusi Period. It is 
convenient to clarify that al-Andalus was not 
only the southern region that it is known today 
as Andalusia, but the whole of the Iberian ter- 
ritory under Moslem domination. This historical 
period begins with the invasion of Tarik and the 
defeat of the Visigothic King Rodrigo in the bat- 
tle of the Lake of La Janda in the year 711 and 
ends with the conquest of Granada by the Cath- 
olic Monarchs in 1492. From a cultural view- 

point, however, the roots and culminaUon of this 
period are not so precise and, in any case, its 
splendor does not take such a long time to de- 
velop. Therefore from our point of view, we 
consider the Andalusian Period to cover the 
tenth to fifteenth centuries. 

From an ethnobotanical point of view, the 
consequences of this period can be observed 
through very different contributions: species of 
agricultural interest introduced from Asia to Af- 
rica, other plants previously known but now 
grown as main crops, new agricultural tech- 
niques (Glick 1988), management and knowl- 
edge of countless medicinal plants and promo- 
tion of the scientific disciplines such as natural 
history, botany, pharmacology and medicine. 
The results were contained in many works and 
treatises, some of which have survived to our 
time. Moreover this knowledge has been trans- 
mitted since then through oral tradition. The so- 
called Reconquest of the Christian Kingdom in- 
terrupted the formal transmission of this heri- 
tage, by destroying documents and "forgetting" 
authors. But it would not ehminate the local cul- 
ture that would conserve techniques, habits and 
plant varieties through generations. Much of this 
knowledge was carried to the American conti- 
nent by the first Spanish explorers, colonists, 
and farmers. The rescue of this Andalusi eth- 
nobotanical heritage is of great interest in order 
to recover neglected species and forgotten 
knowledge. And it can also be used in economic 
botany and ethnobotanical studies in America as 
a documentary source for understanding the or- 
igin and nature of a great part of the Old World's 
contributions to the New World. 

We must recognize the existence of certain 
deficiencies in this source of information. Most 
of the original manuscripts were lost and ill- 
treated from the fifteenth century to the Enlight- 
enment (eighteenth century). The documents 
were written originally in Arabic but only in a 
few cases were translated into other languages. 
Furthermore, there was poor communication be- 
tween the fields of philology and arabism and 
those of botany, agronomy, pharmacology and 
ethnobotany. Our paper attempts to overcome 
this problem. Finally the difficulties for the 
translation and identification of the texts are 
noteworthy, especially as regards the agricultur- 
al species and terms used (Issa 1926). We have 
pointed out these problems and outlined the 
multidisclphnary method to solve them (Hern~n- 
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dez Bermejo 1987; 1991). Some Arabists have 
confused Asian crops introduced into Europe 
with American species (for example, Musa par- 
adisiaca with Opuntia ficus indica, or Aloe vera 
with Agave americana). More mistakes appear 
when the original translation from Arabic into 
Latin, or a modern language, IS translated again 
into another modern language. These prelimi- 
nary rmsldentlficatlons have led scholars to un- 
derestimate the possibilities of the scientific 
analysis of these texts. 

BIODIVERSlTY AND IBERIAN 
ETHNOBOTANICAL HERITAGE 

BEFORE THE ANDALUSI PERIOD 

The biodiversity of the economic flora of the 
Iberian Peninsula began with the autochthonous 
species: 

FOREST TREES OF EDIBLE FRUIT 

Several species of the Mediterranean forest 
were used because of thetr fruits and a domes- 
tication process was initiated (still not finished 
today). Species of the genus Quercus must be 
pointed out (evergreen oak Q. ilex, cork oak, Q. 
suber, gall oak Q. faginea). Others, in a wild 
state in certain regions of the Iberian Peninsula 
could have been subject to very ancient trans- 
port, as it is the case of Corylus avellana (ha- 
zelnut), Castanea sativa (chestnut) and Pinus pi- 
nea (pine). 

FRUIT TREES 

There were many different tree species of the 
Rosaceae family with edible fruits as Crataegus 
monogyna (hawthorn), Pyrus spp. (wild pear), 
Sorbus aucuparia, S. aria (rowan), Prunus spp. 
(P. avium, P. mahaleb, P. spinosa). Other edible 
fruits were those of Myrtus communts and Ar- 
butus unedo, as well as those of southern species 
that could be easily introduced into the southern 
Iberian Peninsula: Prunus avium (sweet cherry) 
and Malus domestica (apple). 

CEREALS 

Some wild species of Hordeum (barley) and 
Avena (oat) were originally used. 

LEGUMES 

Different species of the genera Lathyrus 
(vetchlings), Vicia (vetches) and Lupinus (wild 
lupines). 

VEGETABLES 

Several species of Apiaceae, Asteraceae, Bo- 
raginaceae, Chenopodiaceae, Cruclferae and Li- 
liaceae could be used as wild or cultivated veg- 
etables because of their leaf, fruit or root. For 
example, Apium (celery), Daucus (carrot), An- 
chusa and Symphytum (bugloss), Lactuca (wild 
lettuce), Cichorium (chicory), Chenopodium 
(goose-foot), Rumex (dock), several cardoons 
such as Scolymus spp. Silybum marianum and 
even Cynara cardunculus. Also Asparagus spp. 
(asparagus), Beta vulgaris (beets), Sdene spp. 
(campion), Diplotaxis spp. and Brassica spp., 
Raphanus sativus (radish), Leptdium spp. (pep- 
pergrass), Nasturtium spp. (watercress), Atrtplex 
spp. (orach) and Allium spp. (wild garlic and on- 
ions). Other sources of carbohydrates: Flours 
were obtained from the seeds of plants such as 
Polygonum spp. and Chenopodium spp. or from 
fern roots (Pteridium aquilinum). 

SPICES, AROMATIC SPECIES 

The first Iberian settlers and farmers found a 
very diverse flora in spices such as: Capparis 
spp. (caper bush), Laurus nobilis (laurel), Si- 
napis spp. and Brassica nigra (mustard), Foen- 
iculum vulgare (fennel), Ruta graveolens (rue), 
several Lanuaceae as Rosmarinus officmalis 
(rosemary) and Origanum vulgare (marjoram), 
and many species of other genera such as Men- 
tha (mint), Satureja (savory), Thymus (thyme) 
and Lavandula spp. (lavender). 

Joining the autochthonous species, economic 
plants from Central Europe, the Balkan and Ital- 
ic Peninsulas, Africa, Asia Minor and even from 
Eastern Asia had arrived over several rmllennia 
in the western Mediterranean basin prior to the 
Arabic period. The chronology of this gradual 
enrichment can be established through the works 
of naturalists, physicians, agronon-nsts and some 
Greek and Roman writers (Estrabo, Phny, Dlos- 
corides, Virgil) and even better through some 
Hispano-Roman and Hispano-Vlsigothic authors 
(Columella, Isldorus of Seville). This allochtho- 
nous component in the Iberian Peninsula added 
over the Neolithic to the Spanish-Roman Period 
includes: 

FRUIT TREES AND FOREST SPECIES OF 
EDIBLE FRUITS 

Olea europaea (olive) and Vitts vinifera 
(grape), perhaps completely allochthonous from 
the eastern Mediterranean, became the main 
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woody crops of the Iberian Peninsula. Other al- 
lochthonous species, such as Ceratonia siliqua 
(carob), Celtis australis (hackberry), Ficus ca- 
rica (fig) and Juglans regia (walnut) acquired a 
wide distribution, and even became feral. The 
use of species such as Pinus pinea (pine) and 
Castanea sativa (chestnut) was consolidated and 
intensified. Other species introduced were Pyrus 
communis (pear), different oriental species of 
Prunus like P. domestica (plum), P. armeniaca 
(apricot), P. persica (peach) and P. dulcis (al- 
mond), Phoentx datylifera (date palm), Cydonia 
oblonga (quince), Mespilus germanica (medlar), 
Ziziphus lotus (jujube) and Punica granatum 
(pomegranate). 

CEREALS 

Wheat (Triticum spp.), barley (Hordeum vul- 
gare) and rye (Secale cereale) together with sor- 
ghum, millets and broomcorn (Sorghum vulgare, 
Panicum miliaceum, Setaria spp.) became the 
main source of carbohydrates. 

LEGUMES 

Important legumes had already arrived from 
Western Asia such as: Cicer arietinum (chick 
pea), Vicia faba (broad bean), Lens culinaris 
(lentil), Pisum sativum (pea) and Vigna sinensis 
(cowpea), as well as other species of Lathyrus 
and Vicia. 

VEGETABLES 

Species such as Brassica napus (rape), B. 
oleracea (cabbage, kale), Lactuca sativa (let- 
tuce), Apium graveolens (celery), Smyrnium olo- 
satrum (alexanders), Allium cepa (onion), A. sa- 
tivum (garlic), Lagenaria siceraria (bottle- 
gourd) were cultivated. 

SPICES, AROMATIC SPECIES 

The rich autochthonous component was also 
enriched by other Oriental and European species 
such as Coriandrum sativum (coriander), Petro- 
selinum crispum (parsley), Carum carvi (cara- 
way), Cominum ciminum (cumin), Pimpinella 
anisum (anise), Carthamus tinctorius (safflower) 
and Anethum graveolens (dill, anethum). 

This catalogue of indigenous and introduced 
useful species of Visigothic Hispania prior to 
Arabic colonization was lengthy and diverse. 

THE ANDALUSI AGRONOMIC SCHOOL: 
ORIGIN, INFLUENCES, PRINCIPAL 

AUTHORS, EVOLUTION 
Agriculture in the Iberian Peninsula reached a 

somewhat productive level before its splendid 
achievements during the Roman colonization. 
Afterwards it entered into a phase of stagnation 
and even regression during the Visigothic peri- 
od. 

A new and deeper agricultural development 
in the Iberian Peninsula began with the arrival 
of the Arabs in the eighth century the Andalusi 
scientists started to make original contributions 
in the tenth century. In addiUon to the new ten- 
dency to become independent from the eastern 
culture and science, a series of elements and cir- 
cumstances converged in al-Andahis that would 
be the embryo of the so-called "Andalusi Ag- 
ronomic School" It would reach zenith in the 
eleventh and twelfth centuries (Garcfa S~inchez 
1992). The pnncipal agronomist-writers of the 
Andalusi Agronomic School were: 

TENTH CENTURY 

Arib ben Said: Histonan, agronomist, physician 
and veterinarian from Cordova. Calendario 
Agrfcola (translation by Pellat 1961) 

Andalusi anonymous: Unknown author from 
Cordova. Tratado Andaluss de Agricultura 
(translation by L6pez L6pez 1990) 

ELEVENTH CENTURY 
Ibn Wafid: Physician and agronomist from To- 

ledo. Compendio de Agricultura (translation 
by Millas Valhcrosa 1943) 

Ibn Hayyay: From Seville. Lo que basta saber 
sobre Agricultura (translation by Carabaza 
1988; 1994; interpreted by Bolens 1981) 
Plantas en al-Andalus en el siglo XI (Cara- 
baza 1994) 

Ibn Bassal: Agronomist from Toledo. Tratado de 
Agricultura (translation by Millas Vallicrosa 
and Aziman 1955. Interpreted by Garcia S~aa- 
chez and HernLqdez Bermejo, 1995) 

Abu al-Jayr: From Seville. Tratado de Agricul- 
tura (translation by Carabaza 1994) 

al-Tignari: From Granada. Esplendor del jardfn 
y recreo de las mentes (translation and inter- 
pretation by Garcia S~inchez 1987, 1988) 

TWELFTH CENTURY 

Ibn al-Awwam: Agronomist from Seville. (Abu 
Zacarias) Tratado de Agricultura (translation 
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by Banqueri 1802; interpretation by Hern~in- 
dez Bermejo and Garcfa S~chez  1988) 

FOURTEENTH CENTURY 

Ibn Luyun: From Granada. Tratado de Agricul- 
tura (translation by Eguaras 1975) 

The Andalusi Agronomic School took the first 
steps in Cordova during the Caliphate Penod 
within the group of physicians, chemists and 
botanists associated with the monarchs Abd al- 
Rahman III (912-961) and his son al-Hakam II 
(961-976). One of most influential factors for 
the development of pharmacology and botany 
and, consequently, of agronomy was Dioscori- 
des' Materia Medica (Dietrich 1988), a copy of 
which the Byzantine Emperor Constantmo VII 
Porfirogeneta sent to the Cordovan Caliph Abd 
al-Rahman III. 

Nevertheless the most decisive event for the 
appearance of the Andalusi Agronomic School 
was the edition of the Calendarto de C6rdoba 
by Anb ben Said. This work of the tenth century 
is of vital importance for the study of botany 
and agriculture in Spare during the Moslem 
domination (Dozy ed. 1961). Many of the plant 
species introduced by the Arabs into the Iberian 
Pemnsula are documented in this work for the 
first time. Also mentmned is the cultivation of 
many other species that were already acclima- 
tized in the temtory and whose use and culti- 
vation were encouraged by them. 

There is another text of the end of the tenth 
century, Tratado Andalusl de Agricultura (anon- 
ymous), that is probably the first written agro- 
nomic treatise in al-Andalus (L6pez L6pez 
1990). 

The climax of this agronomic school that led 
to the "Andalusi agncultural revolution" took 
place in a very specific historical moment: the 
decentrahzation period instituted by the Moorish 
Kingdoms after the breaking up of the Caliphate 
of Cordova (eleventh century). Moreover other 
factors were added: 1) A comprehensive trans- 
lation program of documents on the Greek-Ro- 
man, Byzantme and mainly Mesopotamlan ag- 
ronormc heritage (eighth-tenth centuries) carried 
out in the Moslem East; 2) The advances in 
medical, pharmacological and botanical studies 
initiated in Cordova in ninth-tenth centuries; and 
3) The urban development that, when facing the 
problem of food supply in the Hispano-Arabic 
cities, spontaneously encouraged research pro- 

jects towards the promotion and improvement of 
the agricultural sector (Lagard6re 1993). In ad- 
dition, the new Arabic settlers took advantage of 
the richness of the Iberian soil and of the im- 
portant Hispano-Roman agricultural tradition 
(E1-Falz 1996). 

In the eleventh century, the "School" found- 
ed In Cordova was transferred first to Toledo and 
then to Seville, and a close relationship with 
Granada was maintained. Despite the subsequent 
cultural and political decline, the Poema Agrf- 
cola by Ibn Luyun was written in the second 
half of the fourteenth century. 

Few biographical data of these authors are 
known. This condition, together with the rms- 
cellaneous and summarized state of the Andalusi 
agricultural manuscripts, has made it quite dif- 
ficult to study their works (Ullmann 1972). We 
have only limited information of those who were 
well known in other scientific fields. For exam- 
ple Ibn Wafid was a physician and chemist from 
Toledo and whose teachings were followed by 
another Andalusi agronomist, Ibn Bassal. 

Ibn Bassal stands out above all the Andalusi 
authors for his personality. His knowledge was 
mainly based on his personal experience. After 
the reconquest of the Moorish Kingdom of To- 
ledo by the Christians (1085), Ibn Bassal (like 
the rest of the intellectuals of the city) moved to 
Seville which then became the headquarters of 
the "school." 

Abu al-Jayr, from Seville, appears by that 
time. Little is known about his theoretical-prac- 
tical work, except some indirect information 
through other authors. Perhaps the best repre- 
sentative of the theoretical approach is Ibn Hay- 
yay, about whom no biographical data are avml- 
able. In contrast to his contemporary Ibn Bassal 
(1073), he compiled an impressive mosaic of 
quotations from previous authors, some of 
which are compared with his own experience. 
Studies of his work (Bolens 1981) show the in- 
fluence of the Latin agronomic tradition, es- 
pecially of Columella. This interpretation is con- 
sidered suggestive but remains controversial. 

AI-Tlgnari was the last author of the eleventh 
century, although his work came out in the first 
decade of the twelfth century. He was born on 
a farm near Granada. He was a physician, as 
well as a good writer and an excellent poet. Af- 
ter having travelled through North Africa and 
the Near East, he went back to al-Andalus, and 
lived in Granada and Seville. In Sevdle he 
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joined the group of agronomists and botanists 
associated with Ibn Bassal. Only half of his orig- 
inal manuscript is preserved but his work, in 
which theory and experience in fields like med- 
icine, botany and linguistics are united, is one 
of the most ordered and systematic of the An- 
dalusl agronomic treatises. 

The encyclopedia on rural economy by Ibn al- 
Awwam came to light one century later. It was 
the only reference for Spanish-Moslem agrono- 
my available for a long time and, paradoxically, 
little is known about the author except that he 
hved in Seville in the twelfth-thtrteenth centu- 
ries. One of the merits of his agricultural treatise 
is that it mcludes an enormous number of cita- 
tions from Andalusi and oriental texts. There- 
fore, besides being a compilation of the previous 
agronomic theories, it can help to identify some 
origmal texts (mainly by Spanish-Moslem au- 
thors) which are not known in their complete 
form. This book is one of the few intact works 
and presents all the zootechnic and agricultural 
knowledge of that time. It contains traditional 
reformation as well as that obtained through his 
own experience. 

The last known work of the Andalusi agri- 
culture is a didactic poem by Ibn Luyun (1349) 
from Almeria. It contains agricultural informa- 
tion, mainly obtained from the treatises by Ibn 
Bassal and al-Tignari. It is one of the few agri- 
cultural works that, along with the one by Ibn 
al-Awwam, is complete, which is unusual for 
Andalusi agronomic literature (Hern~-adez Ber- 
mejo and Garcfa Sfinchez 1988). 

All of these authors acquired their knowledge 
from different sources: the first and most im- 
portant source was the Greek-Byzantine eastern 
tradition; second, the Latin tradition, that un- 
doubtedly existed, although the details of its 
transmission is not so well known as that of the 
Greek; and finally the assimilatxon of autochtho- 
nous knowledge comprising the Latin-Mozara- 
bic heritage. In addition to these sources we 
must consider the knowledge gathered and trans- 
mitted in the Agricultura Nabatea, the first great 
Arabic work on agriculture, which represented 
the Mesopotamian tradition at the beginning of 
the tenth century. 

EVALUATION OF THE ANDALUSI 
ETHNOBOTANICAL HERITAGE: 

THE AGRICULTURAL TREATISES 

The Andalusi treatises, especially the com- 
plete ones, follow the pattern of those of the 

classic Roman and Greeks, and Eastern cultures. 
Initial chapters focus on lands, waters, fertiliz- 
ers, followed by plant crop issues and finish with 
zootechnology and veterinary practices. Agri- 
cultural calendars are usually included in these 
treatises along with astronomical and meteoro- 
logical calendars and references to magic, local 
traditions, and experiences of the farmers. They 
conclude with practices of farm management, 
control of crop pests and diseases, and recom- 
mendaUons on the physical and moral factors to 
be considered when selecting the workers and 
persons in charge of the farm operation. 

Some of these treatises, such as the Libro de 
Agricultura by Ibn Bassal, are eminently prac- 
tical. They were written by agricultural techm- 
clans and were of great utxhty for the farmers of 
that time. The original and very interesting Ag- 
ricultural Calendar by Arib ben Said describes 
not only the landscape but also the Mediterra- 
nean agricultural cycle of one thousand years 
ago. Other encyclopedic works cite authors, de- 
scribe different experiences, and lead to rigorous 
scientific conclusions. An outstanding work of 
this type is the book by Ibn al Awwam. 

The interest of some of these treatises in top- 
ics that today are characteristic of the concern 
for sustainable or ecological agriculture is note- 
worthy. It is remarkable to encounter, for ex- 
ample, the obsession for recycling nutrients, the 
appropriate use of manure, the preventive as- 
pects of pest and disease management, the con- 
trol techniques based on natural repellents, and 
treatments (that today are considered as phyto- 
hormonal) to facihtate vegetative propagation 
and rooting. 

Another valuable insight gamed when inter- 
preting the agricultural structure and landscape 
described m these works is that they reflect the 
management of a very high biological diversity. 
The number of species mentioned m almost all 
these treatises is not only greater than that of 
previous cultures, but it is also greater than that 
of other contemporary and subsequent agricul- 
tural systems and surveys (Herrera 1513) of the 
surrounding Christian Kingdoms. Agriculture in 
the Christian Kangdoms was organized to pro- 
vide a diet based on the trilogy of meat-wheat- 
wine and was a less varied and drier agriculture. 
In contrast with this system, the water manage- 
ment in irrigated lands, the estabhshment of or- 
chards in valleys and on river banks and the cul- 
tivation of dry land, tree crops (almonds, carobs, 
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oaks, figs, jujubes, pistachios and wine grapes) 
made the Hispano-Arabic agriculture and way 
of living and food much more complex�9 Diver- 
sity of the agricultural landscape was accom- 
panied by the knowledge and management of a 
large number of culnvars. Some authors de- 
scribe in detail their morphological differences 
and uses. 

Part of tins diversity includes crops that have 
been lost or neglected in modern agriculture, 
such as Silybum marianum, Cichorium intybus, 
Eruca sativa and Smyrntum olosatrum. Some 
others disappeared m the Iberian agriculture but 
are still cultivated in other regions of the world, 
Zlzyphus lotus, Pistacia vera, Portulaca olera- 
cea, Vigna sinensis. Finally some are nearly ex- 
tinct in our region of reference but were intro- 
duced into Amenca, such as Cichorium intybus, 
Vigna sinensis, Coriandrum sativum and La- 
thyrus vulgaris. 

An example of tins type is the work by Ibn 
Bassal from Toledo�9 He is far from being a very 
exhaustive author and Ins work is one of the less 
extensive ones because it focused on practical 
matters rather than theoretical aspects�9 Accord- 
lng to our recent review and analysis (Table 1), 
the species cited by tins author could represent 
the basic agricultural flora in the eleventh cen- 
tury. Nevertheless, we should be aware that this 
catalogue is not a complete work, but only a 
summary. The lack of significant information 
concerning cereals and other &y-land crops in 
this work may only be the result of the incom- 
pleteness of what is available to us. 

Another aspect of great interest is the gradual 
arrival of Onental species�9 It is possible to re- 
create one of the most interesting chapters of the 
dispersion process of agricultural species by 
specifying the chronology of their introduction, 
the effective establishment of their cultivanon 
and the evolution of their different uses and va- 
riefies�9 We have already dealt with these subjects 
by companng the incremental references to 
Asian and African species by Spanish-Roman, 
Spanish-Vlsigothic authors and by the principal 
Andalusi agronomists in the tenth to fourteenth 
centuries (HernLndez Bermejo 1991)�9 Table 2 
shows some of the species introduced dunng 
this period. 

At tins stage of our study we find it advisable 
to make only a prehmlnary interpretation of 
these lists�9 In addition to the methodological dif- 
ficulties aforementioned, there are also some 

doubts concerning whether the species were 
only known and consumed or were also culti- 
vated. For instance, some of the plants whose 
introduction into the Iberian Peninsula has been 
traditionally attributed to the Arabs, were al- 
ready cited by Isidorus of Seville in the seventh 
century (ed. 1982). This is the case of the sugar 
cane (Saccharum officmarum), citron tree (Cit- 
rus medica), mulberry (Morus spp.), saffron 
(Crocus sativus), some species of cotton (Gos- 
sypium spp.), pepper (Piper nigrum), ginger 
(Zingiber officinale) and many species of cin- 
namon and camphor (Cmnamomum spp.). 

These doubts still remain among the Hispano- 
Arabic authors�9 Probably some of the species 
mennoned by them were never cultivated in the 
Western Mediterranean because of their tropical 
character. This may be the case of pepper (Piper 
nigrum), indigo (Indigofera indica), cinnamon 
(Cinnamomum zeylanicum), or snowbell (Styrax 
officinale). Others, such as henna (Lawsoma 
inermis) or tree cotton (Gossypium arboreum) 
not present in contemporary Ibenan agriculture, 
were estabhshed crops in that rime. Other spe- 
cies were common crops that have been neglect- 
ed or even totally forgotten today e.g., Pistacia 
vera, Zizyphus lotus, Vigna sinensis, Linum usi- 
tatissimum, Cannabis sattva, Lepidtum sativum, 
Eruca sativa, Portulaca oleracea, Cichortum in- 
tybus, Silybum marianum, Myrtus communis and 
Urginea maritima. A comprehensive research 
program on this subject would surely lead to the 
recovery of certain crops�9 

ANDALUSI ETHNOBOTANY 

THE ORAL TRADITION 

In the written records of Andalus there are 
many evidences of the importance of direct ex- 
perience and of the oral transmission of knowl- 
edge. Thus, Ibn al-Awwam (Banqueri 1802, re- 
edited 1888), the Andalusi agronomist who 
compiled the greatest number of bibliograpincal 
sources, after mentioning them, ends by saying: 
"No sentence is expressed in my Work that I 
have not previously experienced many times." 
In other paragraphs we can find phrases such as: 
"It is said (by the farmers) that it is convenient 
�9  " On the other hand, authors hke Ibn Bassal 
based their teachings on their own experience or 
on their contemporaries experience as farmers. 

If an ethnobotanical tradition Is understood to 
emphasize the oral transmission of plant knowl- 
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TABLE 1. SPECIES IDENTIFIED IN THE LIBRO DE 
AGRICULTURA BY IBN BASSAL IN THE ELEVENTH 
CENTURY (FROM GARCfA S~NCHEZ AND HERN~,N- 
DEZ BERMEJO 1995). 

Acacta abysmica Benth., babul acacia 
Adenocarpus spp 
Adtantum capdlus-venerts L,  maiden hair fern 
Alcea rosea L,  holly hock 
Alhum cepa L,  omon 
Alhum porrum L., leek 
Allium sanvum L., garhc 
Althaea cannabma L,  mallow 
Althaea officmalis L., marsh mallow 
Amaranthus bhtum L., amaranth 
Amaranthus graectzans L,  amaranth 
Anchusa azurea Miller, bugloss 
Anthemls sp, chamomde 
Arbutus unedo L., strawberry tree 
Artemlsla absmthium L., wormwood 
Asparagus acuttfolius L,  (wild) asparagus 
Asparagus albus L., asparagus 
Asparagus officmalis L,  common asparagus 
Atrlplex hortensts L., orach 
Balsamodendron spp., balsam tree 
Beta vulgaris L. var cwla L., beet 
Boswellia sp, incense tree, franlancense 
Brasstca napus L,  rape 
Brasstca nigra (L) Koch, black mustard 
Brasswa oleracea var acephala., DC, kale 
Brasswa oleracea var botritys, broccoli 
Brasswa oleracea L. var. capttata L., cabbage 
Calystegta seplum (L) R.Br., bindweed 
Capparls ovata L,  bush 
Capparts spmosa L., caper bush 
Carthamus sp (C arborescens 9, C lanatus9), saf- 

flower 
Carthamus tmctortus L., safflower 
Carum carvt t . ,  caraway 
Cassta fistula L., golden-shower 
Castanea sattva Miller, chestnut 
Celtts austrahs L., hackberry 
Ceratonia sdtqua L,  carob tree 
Chamaemelum sp., chamomile 
Chamomdla recutzta (L)  Ranschert, chamomile 
Chelidomum majus L., celandine 
Cicer anetmum L,  chick pea 
Cichonum mtybus L,  common chicory 
Cttrullus colocynthls (L)  Schrader, bitter apple, colo- 

cynth 
Citrullus vulgaris Schrader, water melon 
Cttrus aurant~um L,  orange 
Cttrus hmon (L.) Burm. ill., lemon 
Cttrus medwa L., citron 
Commtphora abyssmwa (Berg.) Engl,  myrrh 
Convolvulus arvensts L., field bindweed 
Convolvulus althaeoides L., bindweed 

TABLE 1. CONTINUED. 

Convolvolus trwolor L., dwarf morning-glory 
Coriandrum sattvum L., conander 
Corylus avellana L., hazelnut 
Crocus sattvus L,  saffron 
Cummum ocyminum L,  cumin 
Cucumts flexuosus L., snake melon 
Cucumls melo L., melon 
Cucumis sattvus L., cucumber 
Cupressus sempervirens L., cypress 
Cydoma oblonga Miller, common quince 
Cymbopogon schoenanthus (L)  Spr, (o11) grass 
Cynara cardunculus L,  cardoon 
Cynara scolymus L., artichoke 
Cyperus rotundus L,  coco grass, nut grass 
Cyperus esculentus L., nut sedge 
Cyttsus spp., dyer's broom 
Oaucus carota t . ,  carrot 
Dtpsacus fullonum L,  wild teasel 
Dohchos lablab L., hyacinth bean 
Dolichos melanophtalmos DC., asparagus bean 
Elaeagnus angusnfoha L., oleaster 
Eryslmum chetrl (L.) Crantz., wall-flower 
Ftcus carwa L., fig tree 
Ficus sycomorus L., sycamore 
Fraxmus angustifoha Vahl., ash 
Fraxinus excelstor L., European ash 
Fraxmus ornus L., flowering ash 
Gentsta spp., broom 
Gossyptum arboreum L., tree cotton 
Gossypium herbaceum L,  levant cotton 
Hordeum vulgare L., barley 
Hyphaene thebzaca Mart., gingerbread palm 
Jasmmum officinale L,  jasmine 
Juglans regia L,  walnut 
Juncus sp, rush 
Lactuca sattva L., lettuce 
Lagenana swerarza (Mol.) Stand, bottle gourd 
Lathyrus sp., wild peas 
Laurus nobths L,  laurel 
Lawsonta tnermts L,  henna 
Lens cuhnarts Medic, lentil 
Leptdtum sp, pepper grass 
Llgustrum vulgare L,  common pnvet 
Lihum candMum L., madonna hly 
Ltnus usttattsstmum L,  flax 
Lupmus albus L,  white lupine 
Lycium spp, box thorn 
Lygeum spartum L,  feather grass, rush 
Malus domestwa Borkh., common apple 
Matrwarta sp, matrlcary 
Matthtola tncana (L.) R Br, stock 
Meha acederach L,  paradise tree 
Melilotus officmahs (L) Pall, yellow sweet clover 
Mehssa officmahs L., common balm 
Mentha suaveolens Ehrh, apple mint 
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TABLE 1. CONTINUED. TABLE 1. CONTINUED. 

Morus alba L., white mulberry 
Morus nigra L ,  black mulberry 
Myrtus commums L., myrtle 
Narcissus spp., daffodil 
Narcissus papyraceus Ker-Gawler, daffodxl 
Narcissus pseudonarcissus L ,  daffodil 
Narcissus tazetta L ,  daffodil 
Nasturtium vulgare R. Brown,  watercress 
Nerlum oleander L., oleander 
Nzgella sattva L., black cumm 
Ocymum baslhcum L ,  common basil 
Olea europaea L ,  ohve tree 
Onopordum sp., thastle 
Orlganum majorana L., sweet marjoram 
Oryza sattva L., race 
Panicum spp., pamc grass 
Pantcum mthaceum L ,  broomcorn 
Papaver sp. (probl P. rhoeas L ), poppy 
Papaver sommferum L ,  opmm poppy 
Pastmaca sattva L,  parsmp 
Pennisetum spp, mdlet 
Phoenix dactyhfera L., date palm 
Phragmltes commums Tran., reed 
Ptmpmella amsum L ,  common anase 
Pmus spp, pine tree 
Piper mgrum L., black pepper 
Plstacta terebmthus L., cyprus-turpentine 
Ptstacta vera L., pistachio tree 
Pzsum sativum L,  garden pea 
Populus alba L., whate poplar 
Populus mgra L,  black poplar 
Portulaca oleracea L ,  purslane 
Prunus armemaca L., apricot tree 
Prunus avtum L., sweet cherry tree 
Prunus domesttca L., plum tree 
Prunus dulczs (Miller) D A Webb, almond tree 
Prunus mahaleb L., mahaleb 
Prunus perslca (L.) Batsch, peach tree 
Pumca granatum L., pomegranate tree 
Pyrus commums L ,  pear tree 
Quercus rotundtfoha Lam,  oak tree 
Raphanus satlvus L ,  ra&sh 
Retama sphaerocarpa (L.) Boass, broom 
Rosa spp., rose 
Rubta tinctorum L ,  madder 
Rubus spp., bramble 
Rumex spp, dock 
Ruta spp, rue 
Sahx spp, wallow 
Salb; alba L ,  whxte willow 
Salix babylontca L., weeping wallow 
Sahx purpurea L ,  basket wallow 
Sclrpus holoschoenus L,  soft rush 
Sesamum mdwum L., sesame 
Setarla itahca (L.) Beauvols, foxtall millet 

Smapts alba L., white mustard 
Solanum melongena L., egg-plant, aubergme 
Sorghum bicolor (L.) Moench, sorghum 
Spinacla oleracea L., spinach 
Sttpa tenactssima L ,  esparto 
Styrax benzoin Dryand., snowbell 
Styrax officmale L ,  snowbell 
Termmaha sp,  myrobalan 
Thymus mastwhina (L.) L., thyme 
Trtticum spp, wheat 
Ulmus spp., elm 
Ulmus minor Miller, elm 
Urgmea marmma (L.) Baker, sea omon 
Verbascum spp., mullein 
Vtcia sp., vetch 
Vtcia ervdta (L.) Wdld., bitter vetch 
Vtcia faba L., broad bean 
Vtgna ungutculata (L)  Walpers, cowpea 
Viola tricolor L ,  European wdd pansy 
Vitts vtmfera L,  wine grape 
Zlztphus lotus (L.) Lam,  jujube 

TABLE 2. DATES OF FIRST REFERENCES TO SOME 

PRINCIPAL AGRICULTURAL SPECIES INTRODUCED 
INTO THE IBERIAN PENINSULA FROM SEVENTH TO 

FOURTEENTH CENTURIES. 

Species Century 

Cannabis sattva L. 10 th 
Carthamus ttnctorlus L 11 th 
Citrus aurantttfolta (Chnstm et 

Panz ) Sw 14 th 
Citrus aurantlum L. 11 th 

Citrus grandls (L)  Osbeck 11 th 
Citrus hmon (L.) Burn fil 10 Ih 
Citrus medtca L. 7 th (before?)* 
Crocus satlvus L. 10 th (7th9) * 
Glycyrrhtza glabra L. 7 th 
Gossyplum arboreum L 13 th 
Gossypium herbaceum L 10 th 
Indigofera tinctorta Lam. 11 th 
l.ztwsoma mermls L 10 th 
Musa spp. L 10 th (7 thg) 
Oryza sativa L 10 th 
Saccharum officmarum L. l0 th (7 thg) 
Solanum melongena L. 10 th 
Sorghum spp. 11 th 
Spmacia oleracea L. 11 th 

* The question marks indicate a possible previous lntroducuon (because 
they are mentioned by lsldorus of Seville in his Etymologies) 
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edge, then the writings of the Andalusi agrono- 
mists attest clearly to the existence of such a 
tradition. It is probable that a very significant 
component of the popular knowledge that was 
transmitted from Spain to America in the six- 
teenth and seventeenth centuries and that is still 
conserved on both continents mainly come from 
that ancient heritage gathered, processed and 
augmented during the history of al-Andalus. 

PLANTS AND THE ANDALUSI COSMIC VISION 

Did the Andalusi culture have tree species 
that played a role sirmlar to these in the cosmic 
vision of many indigenous cultures? Did any sa- 
cred tree or species exist around which a cos- 
mology for the Hispano-Arabic civilization 
could be established9 Indeed it is risky to give 
specific answers, but we can remember that the 
date palm (Phoenix datylifera) is the tree that 
best defines the Arabic civilization. The role of 
this species and especially its fruits as food for 
the nomadic and sedentary peoples from West- 
ern Africa to the Orient is reflected by the rich 
terminology conserved in the Arabic language: 
each morphological element of the palm is 
named by one or more terms. Each stage of the 
maturation and germination of dates has specific 
names (Low 1967). This tree is frequently cited 
in the Koran as a gift of Providence to mankind 
because it also provides other highly valued re- 
sources for food, pottery and industry. Palm 
groves have always been centers of sedentism 
and civilization in the desert. The cover and 
shade of the palm create favorable conditions for 
the development of ammal and plant life (Fllhon 
1884; Vir6 1993). 

Up to what point was this obsession and de- 
pendence taken to the territories of al-Andalus? 
Although the palm did not play the same signif- 
icant role as in the deserts of Northern Africa 
and the Near East, its presence in poetry and in 
the Andalusi gardens has been an unquestiona- 
ble fact since the Cordovan Caliphate in the 
tenth century. 

Other trees also played a major role in the 
Hispano-Arabic landscape and culture: the au- 
tochthonous cork and evergreen oaks (Quercus 
suber, Q. ilex, Q. rotundifolia) dominated the 
countryside, fed men and cattle, marked the dif- 
ferent seasons, heated ovens and hearths, and 
produced material for farming implements, tools 
and furnishings. The olive tree (Olea europea), 
fig (Ficus carica), pomegranate (Punica grana- 

tum), hackberry ( Celtis australis) and mulberries 
(Morus spp.) provided food, handcrafts, habits 
and ways of living. In short, all these species 
were characteristic of the cultures and ecosys- 
tems at that time. 

MEDICINAL PLANTS 

One of the most influential accomplishments 
of the Andalusi Agronomic School was the 
translation from the Greek into Arabic of the 
Treatise on Medical Issues by Dioscondes in 
Cordova during the tenth century. Most of these 
agronomists were also physicians (Ibn Waffid, 
al-Tignan) and Dioscorides work became an es- 
sential instrument for them. 

To a certain extent the Andalusi agricultural 
treatises were influenced by the humoral medical 
theory by Galen and Hippocrates which was ap- 
plied to the classification of soils, water, fertil- 
izers and plants. References to the properties of 
the species studied are frequent: the quince is 
considered to be antidepressive; lentil "fattens 
the blood," in relation to its high content of iron; 
oil from safflower seeds has medical applica- 
tions (not specified); aphrodisiac properties can 
be found in turnip, wild leek and chamomile oil; 
the colocynth is used as a laxative; chestnuts 
have vermifuge properties, like chickpeas 
(which also facilitate menstruation) and the juice 
from the leaves of the apricot tree; the carob 
bean is a dluretxc; the leaves and the skin of the 
lemon are used as antidotes against certain poi- 
sons, as is anise. 

Not only the curative properties are men- 
tIoned by the agronomists. Some plants also pre- 
vent organic irregularities derived from the fre- 
quent ingestion of others (for example, sleep dif- 
ficulties and visual problems caused by the 
broad bean). They even describe methods by 
which they introduce (generally through inci- 
sions) certain drugs into the plants in order to 
promote properties of the introduced substances 
in the treated plant. 

Obviously, the dietetic and therapeutic quali- 
ties of the wild and cultivated species described 
by the Andalusi agronomists must be understood 
within the context of medieval medicine. Some 
concepts found in these references may be com- 
pletely forgotten today. After careful and critical 
reading, we might chscover the existence of cur- 
rent uses of previously unknown origin or redis- 
cover certain applications that might be reintro- 
duced today. 
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KNOWLEDGE AND MANAGEMENT OF 
WILD SPECIES 

Despite the great interest in crops, the wild 
species are not forgotten, either for being ex- 
ploited directly from their natural populations or 
for their propert ies  and applicat ions.  Thus 
amongst the cultivated species, fruits of  different 
species such as Rhamnus spp., Rubus spp., Ar- 
butus unedo, Myrtus communis, Crataegus mon- 
ogyna, Sorbus spp. are collected as well as the 
wood of Sahx spp. and Populus spp.. Amongst  
the wild species, oleander (Nerium oleander) is 
used against nits, lice and other parasites on the 
hair; myrtle (Myrtus communis) is collected be- 
cause of its application for cosmetics (to blacken 
and strengthen the hair); sea onion (Urginea 
maritima) is used against mice; cords are made 
from the leaves of  the date palm; plants such as 
rocket (Eruca sativa), peppergrass (Lepidium 
sp.) or alexanders (Smyrnium olosatrum) have 
stimulant properties, etc. The catalogue is huge 
and still to be compiled. 

CONCLUSIONS: PERSPECTIVES OF THE 
ETHNOBOTANICAL AND PHILOLOGICAL 

RESEARCH IN THE HISPANO-ARABIC 
AUTHORS 

Much research is still needed concerning the 
agriculture of al-Andalus, the exploitation and 
conservation techniques, the cultivated species 
as well as those directly used from the wild, 
among other topics. This is not only a cultural 
heritage from the past, but also crucial infor- 
mation to understand the history and evolution 
of the human/plant relationship and to recover 
useful species and knowledge for mankind. 

The interest in this subject has been renewed 
after having been ignored by historians and Ar- 
abists for a long time. As a consequence, a va- 
riety of projects has been initiated. The first 
phase (already in progress) is philological be- 
cause these texts require rigorous revision and 
translation. The identification and interpretation 
of the names of  the plants cited in the texts are 
especially difficult because, in addition to the 
strictly philological problems, mconsistencies 
and mistakes between scientific and common 
names may also appear. These concerns led to 
the formation in the late 1980s of  a multldisci- 
phnary team formed by Arabists, agronomists 
and botanists. This team continues to carry out 
a series of projects, integrated in the national 

and regional research programs, that will lead to 
a better knowledge of  the agriculture in al-An- 
dalus. 

Without any doubt, the Hispano-Arabic agri- 
culture of the eleventh-thirteenth centuries was 
the most important of  the Muslim world. It com- 
piled the previous agricultural knowledge and 
introduced many innovations, leaving its mark 
on the agricultural practices of  the Christian 
world. All  that Hxspano-Arablc agricultural tra- 
dition crossed the Atlantic Ocean and was intro- 
duced in the New World by the first European 
colonists, where it mixed with the mdigenous 
knowledge and with other influences imported 
from other continents. 
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