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Foreword

Yes, plants possess memory ability! In his little book, Michel Thellier has combined 
recent discoveries with older data dealing with plant memory and its potential role 
on plant acclimatization to environment stimuli. By placing memory within an evo-
lutionary frame, the author persuades us that a new way of researches has opened in 
plant physiology.

This programme appears as a new step in an already long (though being badly 
known) story. The existence of memory implies the ability to perceive signals and 
therefore some sensitivity. Strangely enough, the scientific reflexion about plant 
sensitivity has been occulted though a number of philosophers and botanists have 
taken it into consideration. Strangely also, the simplistic Aristoteles’ ideas continue 
being cited, although they were almost immediately disproven. The first biologists 
have taken interest in the differences existing between animals and plants. According 
to Aristoteles (384–322 before Christ), a soul was present in each living being, but 
with different features in the different beings. The human soul had three functions: 
vegetative, sensitive and mental. Only the two firsts were present in animals, while 
plants possessed only a vegetative soul governing generation, feeding and growth; 
in other terms, plants were devoid of sensitivity, a fortiori of memory. Theophrastus 
(371–288 before Christ), who was interested by plant phototropism, criticized this 
oversimple Aristoteles’ viewpoint.

Since the very beginning of modern science, the plant mystery has been the 
object of a lot of discussions, though, obviously, neither the concepts nor the tech-
niques requisite for a rational approach were available at that time. Several key 
observations occurring during Renaissance are reported; however, in most cases, 
their interpretation was wrong. Both Giambattista della Porta (1535–1615), who is 
better renowned for his researches in optics, and William Gilbert (1544–1603), a 
pioneer about modern electricity, have taken interest in plant polarity; using an 
audacious comparison with magnet behaviour, they have explored the way towards 
a mechanistic explanation of plant movements. The Portuguese botanist Cristobal 
Acosta (1515–1594) was interested in the rapid movements of the leaves of the 
sensitive plant (Mimosa pudica) and in the circadian movements of the leaves of 
tamarind (Tamarindus indica) that coil in the evening and uncoil in the morning. 
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Francis Bacon (1561–1626) believed that these movements were a mere result from 
mechanical actions; he proposed the plant vessels and fibres to bear a strong anal-
ogy with the nerves and blood vessels of animals. William Harvey (1578–1657), 
who discovered blood circulation and the mechanical role of the heart, has put for-
ward that the cause of the rapid movements of the leaves of the sensitive plant is 
similar to that of muscle contraction in animals.

Surprisingly, the question of plant sensitivity did not remain restricted to a few 
intellectuals: in the middle of the seventeenth century, the general public developed 
a true infatuation for plant movements. In Great Britain, sensitive plants were exten-
sively grown in greenhouses. Moreover, experimenters like Robert Browne (1605–
1682) and Henry Power (1623–1682) began to study phototropism, gravitropism 
and nutation. King Charles II (1630–1685) even asked the Royal Society to find an 
explanation to the movements of the leaves of the sensitive plant. The experiments 
that followed, as reported by Robert Hooke (1635–1703), were devoted to plant 
sensitivity. All that has supported the idea that, in the great chain of being (the so- 
called scala naturae), the sensitive plant was an intermediate between plant and 
animal, as this was already the case with the soft-water hydra (Hydra viridissima) 
that was discovered by Abraham Trembley (1710–1784). As a consequence, it was 
no longer possible to consider sensitivity, or “irritability” according to Charles 
Bonnet (1720–1793), belonging only to animals. In the eighteenth century, Julien 
Offray de la Mettrie (1709–1751), the author of the provocative book L’Homme 
Machine [The Machine Man] (1747), also wrote 1 year later L’Homme Plante [The 
Plant Man] in which he compared the irritability of these two organisms with each 
other.

With the generalization of experimental research, at the onset of the nineteenth 
century, several naturalists undertook a thorough study of plant sensitivity. As soon 
as 1806, Thomas Knight (1759–1838) experimented on gravitropism; for that, he 
invented the so-called Knight’s wheel, demonstrating that the root and the aerial 
part of a plant orient according to the acceleration to which they are subjected (grav-
itation only or gravitation combined with a centrifuge force); in 1812, he also 
showed that the root exhibits a negative phototropism. Henri Dutrochet (1776–1847) 
suggested an interpretation for plant growth movements via osmotic processes; by 
longitudinally slicing a young plant in two parts and exposing one part to light and 
the other to darkness, he discovered that the illumined part bent, while the other one 
continued to grow straight on. The German Julius von Sachs (1832–1897) and the 
Austrian Julius von Wiesner (1838–1916) attempted to determine whether plant 
movements were active responses to the environment or purely passive conse-
quences of the effects of light and gravity; they examined whether the movement 
quantity was proportional or not to the intensity of the stimulus; Sachs, pioneering 
a microscope approach, had a suspicion that the intracellular structure may depend 
on the environment.

At the same period of time, last but not least, the name of Charles Darwin (1809–
1882) came out in the literature. Apart from his famous book On the Origin of 
Species by Means of Natural Selection, Darwin has written a number of publica-
tions dealing with botanic and plant physiology, in which the concepts of plant 
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evolution and adaptation were close to emerging. In the year 1855, he studied the 
seed longevity in saltwater; clearly, he was wishing to test if plant colonization of 
the volcanic islands took place via the marine way. In the course of all his life, he 
was interested in plant reproduction, especially that of orchids and Fabaceae (which 
were termed Papilionaceae at that time), with particular reference to possible 
hybridizations and to the essential role of pollinating insects such as Hymenoptera 
or Lepidoptera. In the years 1860 and following, Darwin conceived a passion for 
plant movements and sensitivity. Two important books deal with climbing plants 
(On the Movements and Habits of Climbing Plants, 1865) and with insectivorous 
plants and their capture movements (Insectivorous Plants, 1875). He then urged his 
seventh child, Francis (1848–1925), to carry on broader observations and studies of 
plant movements; this was the matter of his last book (The Power of Movements in 
Plants, 1880). It is not a surprise to find in the book by Michel Thellier the same 
dramatic species as studied by Darwin, such as bryony and Venus flytrap.

Darwin has been especially interested in insectivorous plants. He has shown that 
a drosera (Drosera rotundifolia) was able to distinguish between different types of 
objects and had sensitivity better than that of human skin. The relatively rapid clo-
sure of the Dionaea traps caused Darwin to speculate on the possible existence of a 
nervous system in plants. In order to put that idea to the test, he visited the physician 
John Burdon-Sanderson (1828–1905) at the University of London in 1873. Burdon- 
Sanderson set electrodes on Dionaea leaves, and, each time he touched one of the 
hairs present in the Dionaea traps existing at the extremity of the plant leaves, he 
registered an electrical wave similar to the action potentials of animal neurons. 
Darwin related the result of that beautiful experiment on sensitivity, to the plant 
adaptation to a very peculiar mode of nutrition.

In 1871, St. George Mivart (1827–1900), a professor in London University, 
raised objections on several points of On the Origin of Species. In particular, Mivart 
stated that natural selection could not explain the way how plant sensitivity appeared, 
especially in the climbing plants. In his response, Darwin postulated that circumnu-
tation was a universal property of plants and that it is thus an ancestral feature that 
has subsequently specialized to give the various other types of movements. This is 
one of the events that have caused Darwin to take gravitropism and phototropism 
into consideration. A series of experiments allowed him to assume that the root tips 
was sensitive to gravity, and to other sorts of stimuli such as touching and light, and 
that a signal was transmitted to the growth area causing the root to bend (the so- 
called root cap hypothesis). After a debate with Sachs, Darwin proposed a root- 
brain hypothesis that is interpreted as follows in the last pages of his book The 
Power of Movements in Plants: “it is hardly an exaggeration to say that the tip of the 
radicle thus endowed, and having the power of directing the movements of the 
adjoining parts, acts like the brain of the lower animals”. Darwin did not propose the 
existence of some sort of memory, but he wasn’t so far from it. Let us finally recall 
a series of experiments about the coleoptile of Poaceae, as quoted by Michel 
Thellier. Nowadays, the experiments by Peter Boysen Jensen (1883–1959) and Frits 
Went (1903–1990) are most often cited, but it shouldn’t be forgotten that Darwin, 
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with the help of his son, was the first to show that light stimuli were perceived at the 
level of the root tip and that a corresponding signal migrated towards the neighbour-
ing tissues.

In the English-speaking universities, the plant movements were included up to 
1935 in the books dealing with compared psychology. It is only later that the devel-
opment of plant physiology finally permitted this branch of instruction to become 
autonomous, with its own biochemistry and hormonology. Though nowadays rank-
ing plant tropisms within psychology would seem absurd, this unitary view of the 
living world had the advantage not to isolate plants from animals, which isolation 
risks to astonish the general public when facing the reality of plant sensitivity.

In most cases, plant sensitivity is responsible for non-reversible growth move-
ments such as the circumnutating of voluble plants or the root and stalk tropisms. 
Darwin was well aware of the adaptive importance of these movements and had set 
it in an evolution frame. The book by Michel Thellier goes a step further. Plants do 
have memory; however plant memory is totally different from the animal memory 
that is familiar to us. If the movements resulting from plant sensitivity have a cru-
cial role in plant life (the root towards ground and the stalk towards light), memory 
enables plants to produce a more elaborate and more integrated response than 
would be a straightforward response. No doubt that the book by Michel Thellier 
will give rise to subsequent works that, from cellular and molecular biology to eco-
physiology, will contribute to the understanding of how the 369,000 or so recorded 
species of angiosperms (according to the recent report of Kew Garden) have settled 
our planet.
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