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Science & Opinion

Transformational 
Nature
Unlocking the secrets of natural form, plant 
intelligence and the aging process

Treework Environmental Practice seminar, Royal Botanic 
Gardens, Kew

Geoffrey March, Arboricultural consultant (retired)

Incredibly, this was the 21st 
seminar in the series ‘Innovations in 
Arboriculture’, and it was presented 
by Neville Fay and the whole team at 
Treework Environmental Practice, in 
conjunction with the AA. Such is the 
reliable calibre of the speakers and 
their subject matter at these seminars 
that nearly 100 delegates attended. 

We were welcomed by Tony Kirkham, 
Kew’s Head of Arboretum, who reminded 
us of the dynamic state of the warming 
environment, it being almost impossible 
now to accurately predict when trees will 
leaf, flower, colour up or shed their leaves. 
However, Kew’s research and collection 
of 55 species of Fraxinus places it in 
the forefront of assessing resistance to 
Chalara, for instance.

Neville then set the scene, stating that 
many philosophers today feel free to move 
into areas that refresh our inspiration (for 
him particularly this is ancient trees) before 

quoting in typical crypto/optimistic style 
one of the speakers, Howard Thomas: 
‘The melody is defined by the notes that 
are excluded.’ What were we in for?

Francis Hallé is a botanist but also the 
acknowledged expert on tree morphology 
who in a long career has worked up 
inspiring new ways of looking at trees. I 
was anticipating hearing much of what 
he covered at the 2007 seminar on the 
many morphological tree forms he has 
defined; however, we were treated to an 
original (and funny!) comparison of plant 
and animal life. And guess which life form 
can replicate itself from small fragments, 
has food come to it instead of vice versa, 
uses its own ‘excrement’ (lignin) to its 
advantage, borrows its mobility needs (e.g. 
for reproduction) from dumb animals and, 
having no vital organs, is not easy to kill 
(hint … it’s not animals)? Moreover, ‘higher’ 
attributes are not the sole preserve of 
animals: there are plant species out there 
with the ability to hear/move (the ‘dancing 
plant’ of Yunnan), smell (a parasite of the 
tomato plant), respond to touch by folding 
their leaves – and this without a nervous 
system or muscles – release a chemical in 
response to fire that inhibits further burning 
(cypress), and even show sensitivity to 
tides and earthquakes. 

Back in Hallé’s core subject of reiteration, 
the growth of a side shoot from a stem 
has a hidden root system in the cambium 
of the parent plant, thus acting semi-
parasitically (unless these ‘roots’ finally 
reach the soil). When this is manifested as 
basal, sucker or layer growth, it allows the 
organism to perpetuate itself, potentially 
indefinitely. By this measure the oldest 
organism discovered on Earth is the 
King’s holly (Lomatia tasmanica, New 
Zealand) at an astonishing 43,000 years. 
The oldest discovered so far, that is: there 
is speculation that the North American 
quaking aspen (Populus tremuloides) 
could far exceed that! And the best the 
animal kingdom can offer? The tortoise, at 
around 300 years. Note to Hallé fans: his 

next book, due for release in September, 
will be 50 Years of Exploration of the 
Botanical Gardens of the World.

Who better to continue this exploration of 
superpowers than Stefano Mancuso, 
plant neurobiologist and professor at the 
University of Florence. It may come as a 
bit of a shock but plants are in fact much 
more sensitive than animals and this is 
because … they can’t run away. As a 
consequence of the resulting liability to 
predation, they possess no animal-like 
organs. However, it is now established 
that, somewhere in nature, roots can 
respond to sound and produce sound, 
leaves of climbing plants can change to 
match their host, the leaf epidermis can 
act as a lens and the cortex as a retina, 
animal life can be actively induced to 
attack the plant’s invaders, and – in direct 
comparison with animals – immunity-
forming processes and even circadian 
rhythms are found. Slime moulds operate 
as a single cell with many nuclei and 
can exhibit extreme sophistication in 
spatial awareness. This was cleverly 
illustrated by an experiment replicating 
the interlocking transport ‘nodes’ of urban 
Japan, where the organism optimised 
the flow to a far greater degree than mere 
human brains could. A fascinating link 
was posited between roots and fungi, 
suggesting a possible vestigial reference 
to an early merging of fungi and algae 
as a precursor to the development of 
higher plants. This could help explain 
the origins of root/mycorrhizal interaction 
and even the successful development of 
land-based plants with their new ability, 
via the cuticle, to resist desiccation. And 
roots themselves, within the myriad of 
root apices, are considered to contain 
brain-like units of the nervous system, all 
interconnected by vascular strands (cv 
neurons) and auxins (cv neurotransmitter) 
to form a plant neuronal system capable of 
immense processing capability. 

Plant gerontologist Howard Thomas, Emeritus Professor of 
Biology at Aberystwyth University (left) and Francis Hallé from 
the University of Montpellier – ‘the acknowledged expert on 
tree morphology’.

Stefano Mancuso, plant neurobiologist and 
professor at the University of Florence.






