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From Heliotrope to Helianthus: an overview .
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. Abstract

- During the antiquity the authors mention different kinds of plants that present heliotropic =
characteristics which, nevertheless, are not all actually observable. During the middle
ages different species belonging to the Compositae begin to appear as medical plants and
their “solar” qualities are usually alluded to. Sunflower was imported in Europe in several -
times, starting from the first decades of XVI century, but only in 1716 it began to be
utilized as an oil plant, when in England a method of oil extraction was set uwp.

In America, where sunflowers are native, Indians used different species for various
purposes and in doing so they ‘contributed to the diffusion and evolution of the genus
Helianthus. o , :

In the Southern Hemisphere sunflower usually maintains its heliotropism turning the
inflorescence from east to west through north. However, individual plants turn their heads
from east to west through south, thus they behave in an opposite way having apparently
lost their heliotropism, : ' ' :

The Antiquity and the Middle Ages

Mankind seems to have been universally fascinated by the phenomenon of heliotropisme:
as early as the 4 century b. C. THEOPHRASTUS of Eresus, the pupil and successor of
Aristotle, in his De Causis plantarum (lib, II, cap. XIX, 1-5) gave a thorough description
of the movements of the plants or of their different patts, branches, leaves and flowers,
.due to the influence of the sun and distinguished between "nutating (sleeping), turning or
twisting, and opening and closing movements" (VON ERHARDT-SIEBOLD, 1938).
Nevertheless the outstanding qualities of the two plants that he describes under the name
of heliotrope (MAwog= sun, Tpemewv = to tumn) in his other tract De historia plamarum
(lib. VII, cap. XV,1 and cap. IX,2) do not seem to Justify theit name: the first is desceribed
as blossoming at the solstice, while the second is said to develop flowers for a long
period. His descriptions are too scanty to allow any identification, but centuries later, in
the first century of our era, the physician and botanist Pedanius Dioscorides of Anazarb,
in his De materia medica, mentions two types of heliotrope, the Great Heliotrope
(Eliotropion mega or Scorpiuron, from the aspect of its flowers that recall the tail of the
scorpion) and the Small Heliotrope (Eliotropion mikron or Scorpiurumy): the first is
identified with a plant of the family Boraginaceae, genus Heliotropium (Linneus
“borrowed from this plant the name for his genus), while the second is generally
interpreted as a variety of the former, the so-called scorpion grass, Myosotis L. According
* to Dioscorides the name heliotropion derives from the fact that the “foliage” of these
plants turns with the sun. He mentions another plant, Titymallos elioskapios (cxonew =
to look at), which is now generally identified with the Sun-spurge or Wart-wort,’
Euphorbia helioscopia L., of which he says that it turns its “crown” with the sun, a
statement as unfounded as the foimer regarding the movements of the leaves of the
Eliotropion. Latin authors such as Pliny the Elder (PLINTUS) mention other qualities of -
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some heliotropes, or solsequium or solago, in particular that they turn following the sun,

- but then Pliny the Elder adds that the helioscope is a special type of the heliotropes and
goes on making such a medley that it is almost impossible to identify the plants he
describes. Anyhow all these plants were said to be “powerful” against the bites of snakes
and scorpions, qualities that are mentioned in the herbals produced in the late antiquity,
such as the so-called pseudoApuleius Herbarium (APULEIUS) of the V century A.D, and
the. pseudoDioscorides De herbis femininis (KASTNER, 1896,1897), which were the
most spread pharmacopoeias during the middle ages. In the second treatise a new
member of the heliotrope/helioscope family makes its appearance: the intybus sylvaticus,
a plant identifiable with Cichorium intybus L., therefore belonging to the Composita plant
family many members of which are known for their “solar” characteristics.

The Modern Age

During the XVI century the medical and botanical knowledge began to widen: the works
of the great Greek physicians circulated widely, both in Greek and in translation thanks to
the printing presses all over Europe. An outstanding place among these ‘works was taken
by the new editions (and subsequent translations) of Dioscorides, De materia medica
(PEDANII DIOSCORIDIS), that brought to attention the original Greek botanical lore.
In the same time there was a growing interest for the new species discovered in the New
World: the news got around quickly among the specialists who were also interested in
growing the new plants themselves. One of the plants that aroused great interest was the
sunflower or Flos solis, a translation of Chiamalatl "the flower of the sun" as it was
called in the language of the Aztecs but which is probably a Toltec word (CLARICL 1726
quoted by RAVAGNAN, 1993) and then defined as indicus or peruvianus or
Chrysanthemum perunianum {by ROBERT DODOENS), Pianta massima ot Coppa di
Giove (by Tacopo Antonio Cortuso, (MATTIOLI), Corona solis (by Joseph Pitton de
Tournefort, 1656-1708) etc. until Linnaeus named it Helianthus annuus. As it is well
known, the plant was imported in the first decades of the XVI century and first grown in
the royal gardens of Madrid whence it spread in the other European countries, exciting
the curiosity of the botanists because of the outstanding dimensions of its flower and the
height of its stem - from the 24 feet of the exemplar in Madrid, to the 10/11 of those seen
by Dodoéns (DODOENS, 1568). First described by FRANCISCO HERNANDEZ,
towards the middle of the century, the plant became object of research by the great
botanists of the period: in the correspondence of C. Clusius, R. Dodoéns, P.A. Mattioli,
U. ALDROVANDI and I.A. Cortuso there are various hints to the plant, to its aspect, the
difficulty to obtain the seeds, all pigces of information that found a way in the botanical
treatises that from 1568 onwards contain accurate descriptions of the plant (I.c. and DE
LOBEL, 1591,1576). But it was LA. Cortuso, praefectus of the botanical garden of Padua
from 1590 to 1603 (DE TONI, 1922), the first to experiment and describe the qualities
and intrinsical characteristics of the plant that he could observe and study in exemplars
grown from seeds sent to him by Clusius. In his letter to Mattioli which was published in
the 1568 edition of Dioscorides (MATTIOLI,1568), Cortuso deals at length with the
characteristic movements of the sunflower that follows the course of the sun - although he
. clearly states it has nothing to do with the heliotrope of Dioscorides or any other kind of
helioskopios - and states that it is an oil plant ("¢ pianta oleracia") and, having himself
dared to taste it - "forse sard stato il primo a pormi questo rischio di mangiarne" (I think I
have been the first to run the risk of eating of it), he found that the buds grilled taste like
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artichokes, while he has not yet discovered any‘medlcal quality. Little more is added in
the treatises of the following two centuries: although some authors try to list some
medical virtues, still the plant has no practical use.

Sunflower in America

In America, where about 50 species are native, sunflowers were taken into account by the
Indians several centuries before Columbus. YARNELL (1964) reports that remains of
sunflower were found in Ohio, Nebraska and Missouri caves dated back to at least 800-
500 A.D. CUTLER (1966) reports ethnohistorical evidence that Helianthus annuus, H.
petiolaris and H. anomalus were used for cerimonial.face powder, medicine, magic,
adornment, cigarette 'match’, by the Anasazy ("the ancient ones") cultures in the Glen
Canyon, Colorado and San Juan River (Utha) areas possibly around 11th-14th century,
but only H. tuberosum was used as a food. It is possible that Anasazy, ancestor of Zuni,
Hopi, Tano and Keres tribes, greatly contributed to the diffusion of such native species,
encouraging natural hybridization and their evolution by a process of introgression
(ANDERSON,  1971). PALMER (1878) reports that the seed of H. petiolaris, H.
lenticularis and native sunflower form "one of the staple articles of food by many Indians
(and) the agreeable oily nature of the seeds renders them very palatable and very
nutritious”. HAVARD (1895) refers that sunflower as well as its related Jerusalem
artichoke are two species developed by the Indians from wild and cultivated forms from
Canada to Mexico, West and East of the Mississippi, being for many of them a staple
article of food. He reports that sunflower oil, obtained in the quantity of 20%, is an
excellent table oil which the Indians "mostly used for onointing their hair and skin". The
uses of plants by the Indians of the Missouri River Region were noted by GILMORE
(1911) who reports that H. annuus was called yellow flower, yellow weed, yellow eyes
respectively by Dakota, Omaha-Ponca, and Pawnee tribes. It was also cultivated by the
Arikara, Mandan and Hidatsa tribes in North Dakota. Among the Teton Dakota a remedy
for pulmonary troubles was made by boiling the heads of sunflower after removing the
bracts. According as saying of this population when ‘the sunflowers are tall and in full
bloom the buffaloes are fat and the meat good.

Lescarbot (1618) reports of H. tuberosus roots that he brought to France where they
began to be sold under the name of topinambaux. The savage, he says, call them
. chiquebi. According to DE CANDOLLE (1884) the English name, Jerusalem artichoke,
is a corruption of the Italian Girasole, combined with its particular taste. H. tuberosus was
grown in the Cardinal Farnese's garden in Rome where it was called Aster peruanus
‘tuberosus. It become to be extensively cultivated in Great Britain before the introduction
of potatoes.

P.de Charlevoix-in 1721 mentions sunflower as one ot the crops used by tribes of Eastern
Canada for the extraction of the oil after boiling the seeds. This simple technique is still
today used in some native African populations living in the Southern Mozamblque

Only few sunflower species were imported to Europe where they crossed themselves and
- spread out in South-East Europe as weedy populations.

The process of introgression, meaning recombinational speciation, as origin of new
species of sunflower has been claimed several times by Heiser (ANDERSON, 197 1) and
recently through DNA analysis by RIESEBERG et al. (1990,1990,1991,1993).
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Heliotropism in Sunflower Grown in the Southern Hemisphere

Sunflower reacts quickly to the heliotropism: at Padua, plants with 10-14 leaves
transplanted in open field were able to develop inflorescences turning in the right
position, e.i. following the course of the sun from east to west passing through south. No
exceptions were found in large populations belonging to several species when observed in
North America and Europe. However, in the Southern Hemisphere exception was found
in H. annuus crops according to the variety (genotype) as well as the environmental
conditions, At Maputo, Mozambique (26° latitud. South) several populations and lines
introduced since 1992 from Europe, were sown in March 1995 (i.e. high temperature and
long daylength). During the flowering stage, at midday, the percentage of plants with the
 head oriented toward South (i.e. opposite to the sun position) varied from 0 to 14%.
These plants with negative heliotropism have been called "contrassol”, against the sun.
For some populations the percentage decreased when the sown occurred in August, with
low temperature and short daylength. Apparently, the seed yield is not affected by
negative heliotropism. ' :
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V Figure 1. Eliotropion Mega and Eliotropion Mikron from the manuscrip\t Wien,
Ost.NatBibl., Med Gr.1, A.D. 512, two traditional heliotropic plants. '

Figure 2. Plants of Helianthus annuus with different heliotropic behaviour, grown at
Umbeluzi, Maputo (Mozambique).



